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A STUDY OF THE USE OF COMPUTERS IN THE DEVELOPMENT
OF SCIENCE CAREER AWARENESS IN ELEMENTARY

..CHJOL CHILDREN

SUMMARY

The fact that minority groups and women are underrepresented
in science careers is an indisputable fact. In a recent study by the
National Academy of Sciences they found that of the 244,900 scientists
holding doctorate degrees, only five percent were members of minority
groups and nine percent were women. The reasons for this underrepresenta-
tion are numerous and complex. They are tied to the very foundations
of our culture, our educational and career guidance systems. It is but
a single manifestation of the systematic and deeply ingrained pressures
that are brought to bear upon members of minority groups and women to
fulfill certain role expectancies in our society, including those found
in the world of work. These roles are defined early in life, and the
pressures, both overt and subtle, begin to shape the patterns of behavior
so as to fit the model defined for them.

The overall purpose of this project was to experimentally assess
the effects of disseminating science career information via a unique
computer-based system called the Science Career Awareness Training (SCAT)
program to children in the upper elementary grades (4, 5, and 6). It was
expected that by providing interesting and innovative interactive career
dialogues and career simulation activities, all children, regardless of
sex or race, would increase their knowledge and possible interest in
science as a possible career.

It was found that the SCAT program did in fact prove to be
effective as a means of increasing knowledge about science careers and
interest in science careers for students in the late elementary school
grades. It,may be that such an innovative program should begin even
earlier since stereotypic career behavior patterns seem to be already
present in the students who participated in the study. Once a student
enters school, his/her decisions begin to reflect these stereotypes so
that by the time they enter seconder.; school , many career options are
alPeady out of reach unless drastic remedial measures are taken. Early
intervention measures, such as SCAT, may slow down or even reverse these
trends.
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A STUDY OF THE USE OF COMPUTERS iN THE DEVELOPMENT
OF SCIENCE CAREER AW.RENS IN ELEMENTARY

SCHOOL CHILCREN

INTRODUCTION

The fact that minority groups and women are underrepresented
in science careers is an indisputable fact. No matter what the source,
the data to support this conclusion are consistent and irrefutable. In

a recent study conducted by the National Academy of Sciences of the
244,900 scientists who hold doctorate degrees, only five percent were
members of minority groups and nine percent were wom'T. Of those scien-
tists in the study classified as minority group members, only 15 percent
(of the five percent) were Black. Of the women scientists included in
the survey, 75 percent (of the nine percent) had their degrees in bioThgi-
cal and social sciences.

The reasons for this underrepresentation are numerous and com-
plex. They are tied to the very foundations of our culture, our educa-
tional and our career guidance systems. It is but a single manifestation
of the systematic and deeply ingrained pressures that are brought to bear
upon members of minority groups and upon women to fulfill certain role
expectancies within our society, including those found in the world of
work. These roles are 'iefined very early in life and the pressures, both
overt and subtle, begin to shape the patterns of behavior of the indivi-
duals so as to fit the model defined for them.

In examining the problem of the disproportionately low repre-
sentation of minority groups and women in science it is apparent that
the career choices are not made when entering college. Rather,it seems
that career decision-making is a continuing and iterative process begin-
ning early in life and continuing through our adult years (Borow, 1966;
Lazarsfeld, 1931; Super, 1957; and Tiedeman and O'Hara, 1963). Thus, if
career selection is to be influenced, such an influencing process must
begin in the early formative years. However, until recently, very little
hid been done in career education at the elementary school level. The
ft,w programs and materials which have been tried are not based on solid
and fundamental knowledge concerning the development of career interests,
aptitudes, attitudes, and ambitions of young Lhildren since little is
known about these most basic issues.

Philip fever (1973) in a recent review of the research concern-
ing the factors influencing the development of scientific and technical
careers during the educational years reported that despite the efforts



of researchers such as Roe (1952, 1957, 1961), Cooley (1958, 1963),
Eiduson (1962), and Super (1957a, 1957b, 1960), very little is known
about the relationship of a child's area of interests, ability
levels, or aspirations and success in preparing for and entering
scientific occupations. More specifically, little is known about the
effects of schooling; personality; environment to include the
influence of social class, community, religion, family structure;
interests; and, levels of cognitive development on stimulating a young
child's interest (especially children 'n grades K-8) scientific
and technical careers. In addition, in his review of career develop-
ment research in progress at the time of his study, Rever reported that
few studies were being conducted to explore the nature of career
development of scientists and technicians during the school years,
and more specifically no studies were being undertaken to assess the
natu:-e of career development of minorities and women in the sciences.

An extensive review of the research published since Rever's
study conf;rms his findings. Though some research has been undertaken
during the last few years in the assessment of young children's
attitudes toward science (Motz, 1970; Ralph, 1972), the vocational
development of children in the early year: of schooling (Fulton, 1971;
Vondracek and Kirchner, 1974; Ansell and Hansen, 1971), the effect
of vocational information on career development of elementary school
children (Harkness, 1973), and a review of research on developing
science careers (Eiduson and BeckmE7,, 1973), few definitive and
supported conclusions can be presented concerning the factors
influencing a young child's career development and specifically
the development of interests and attitudes toward science careers.

Computer-Aided Career Counseling

One promising area of research in career education that was
not reviewed by Rever is the use of computers to assist in the guidance
pro-ess. Since the late 1960's over 30 different computer-based guidance
information systems have beeo devised to serve the education and
career information needs of secondary school students (Harris, 1974).
Harris found that in general these syste7s were built upon the notion
that the more information a high school student has concerning careers,
the better his or her vocational choice.

Because of its large memory capacity and ability to access
and retrieve a vast amount of stored information, the computer offers
numerous benefits to the student and the counselor. First of all, the
computer becomes a primary source of information that is always there
for all students according to their individual needs, interests, and
avenues of inc:2iry. Besides accessibility. the computer offers to all



students any part of its stored information without bias or partiality.
In tt's capacity the computer can meet the user (or learner) at his or
her own level utilizing a variety of learning resources to include

visual graphics, randomly-accessed audio and visual displays, rapid
feedback, and diagnostic and prescriptive responses to student
inquiries. Most importantly, the computer disseminates information
in both an untiring and nondiscriminating fashion. The computer
can respond equally effectively to a career question whether it has
been asked once or a thousand times witnin the course of an hour. Of

particular relevance to this study, the data provided by the computer
are consistently accurate and unchanged regardless of the race or sex
of the child requesting the information. In addition, when used in

the "interactive mode", the student becomes an active participant rather
than a passive observer.

Despite the potential usefulness of computers in guidance
and counseling, at last count only seven direct inquiry systems were
in operation (Bowlsbey, 1975). Bukoski and Korotkin (1975) reported
in their survey of computer use in secondary schools that only about
9% of the schools surveyed used a computer in a "counseling and guid-
ance" process. In addition, there are several systems at the post

secondary school level developed by the U.S. Army (Conmy, Tiedeman, and
Korotkin, 1973), and U.S. Navy (Rafacz, 1976) and the U.S. Department
of Labor (U.S. Department of Labor, 1977). Though each system has its
own unique characteristics, in general all of them serve to disseminate
information about vocations, careers, and educational opportunities.
In addition, all of the school-based systems have as their target popu-
lation students in the later educational years (grades 7-12+). In a

recently completed review of the literature by P. C. Cairo (1977) only
one elementary school project was identified and that had to do with
simulated games and their implication for guidance (Brown and MacDougall,
1971). A review of the proceedings of the IFIP Second World Conference
on Computers in Education (International Federation of Information
Processing, 1975) turned up no projects in computer-aided counseling
aimed at the elementary grades.

It would appear that until the current study was initiated,
no computer-based system had been devised to assist in the process of
information dissemination specifically in the elementary schools, nor
had any research been conducted to indicate whether such an approach
would have a demonstrated impact on elementary students who are at
that critical period when they are just beginning to explore the
question of who they are and 'hat the world of work is all about.
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APPROACH

The SCAT System

Richard A. Gibboney Associates, Inc., in collaboration with
the Montgomery County Puolic School System developed and conducted a
unique computer-based system called the Science Career Awareness
Training (SCAT) Program. SCAT involves the utilization of computer
technology to provide upper elementary school students the opportunity
to explore, on an individual basis, selected careers in science and
their possible inte. _st in them. This experimental process for career
awareness training utilizing the computer brings together computer
technology, science education, and career education. As pointed out
in the Introduction, the application of computers to the counseling
process is not new or unique. However, the utilization of the computer
in the interactive mode as an information source and the application
at the elementary school level does set this program apart from any
of the work conducted previously or, to our knowledge, currently
under development.

It was intended that the information gained from the inter-
action with the computer would enrich and enhance any information
about these science careers pre\iTy obtained through experience or
contact; and substitute for such experiences for those children who
have little or ro knowledge about science, the scie.itific method, and
the broad spectrum of science careers. It was thought that this latter
group might well include a disproportionately high number of women
and members of minority groups in view of the fact that minorities
and women are uniquely faced with numerous social and cultural
barriers that tend to exclude them from fully exploring many career
opportunities. To succeed, Black, Mexican American, Oriental, or
Native American children must not only master their own language and
cultural patterns but must develop the verbal and social skills deemed
important by a predominantly white middle class culture. As a result,

minority children tend to be viewed as holding less potential for
educational and vocational pathways held in high esteem by American
society. Likew'se, women must overcome the influences of stereotyping
in occupations that are transmitted during their early attempts to
identify an appropriate sexual role. Obviously, society is quick to
teach the very young that a woman's proper place is in the home, behind
the counter, at the bedside in a hospital, or in front of a typewriter.

The overall purpose of the project was to experimentally
assess the short-term and long-range effects of disseminating science
career information via a computer-based system to children in the
upper elementary grades (grades 4, 5,6). It was expected at by

pr--iding interesting and innovative career dialogues and career
ration activities, all children regardless of sex or race would

increase their knowledge and possible interest in science as a career.
Several important issues in career decisionraking were considered in
this research.



The first consideration was that elementary students were
introduced to the field of science and to science careers through
interactive sciene career dialogues which included science-oriented
problem-solving simulations. Consistent with the psychological
characteristics of a child at this stage of cognitive development
(ages 10-12), the computer-based science career dialogues and problem
simulations were highly "interactive" requiring a high degree of active
participation from each of the students. To introduce the students to
the world of science, participants in the research interactively accessed
a series of science dialogues and simulations averaging about thirty
minutes in length and covering eight science career areas. The nine
dialogues describe

The world of Science and science careers in general

The work of the Engineer

to. The work of the Chemist

The work of the Physicist

The work of the Earth Scientist

The work of the Biologist

The work of the Mathematician

The work of the Social Scientist

The work of the Health Sciertist

Each of the science career dialogues provides approximately
thirty minutes of student contact time un the computer system. They are
written in Coursewriter II on the Montgomery County School System's IBM
370-158 and are presented via a cathode ray tube display with both a
typewriter keyboard and light pen for input. The system offers the
student the opportunity to interactively access information about each
field of science in terms of four dialogue components. The information
provided by these components are: 1) an introduction to the science;
2) information about careers in that science; 3) additional information
on career opportunities; and 4) simulated problem-solving experiences

which are associated with scientists in that discipline. The system
gives the student information covering each of these professions through
verbal (printed text depicted on the computer's cathode ray terminal),
visual (a collection of "non-stereotyped" science related photographs

keyed to the dialogues, depicting scientists at work), and problem-
solving (the solving of simulated science problems with the guidance of
the computer) experiences. Included are each profession's work and job
responsibilities; the kinds of people a scientist works with; the places a

scientist works; and the type of scientific problems that they might

so7ve as part of the'r profession (Appendix A presents excerpts from
"Tne World of Biologists" to illustrate the dialogues). A student
was considered to have participated in the program after he or she had-
completed the introductory dialogue and any three of the science career
dialogues during the school year.



A second consideration for this research effort was exploration
of the relationship between a child's level of cognitive development and
the growth and development of career awareness and career aspirations
for occupations in science and technology. Toward this end, the research
involved a cross-sectional study of children at three grade levels
(grades 4-5-6) with the purpose of the investigation to experimentally
assess the differences in knowledge and interest in science careerE
children varying from ten through twelve years of age. This grade/age
range is of particular significance since children during this time are

experiencing transitional cognitive development as they move from
cognitively operating at the concrete level to more formal and abstract
levels of thought (Inhelder and Piaget, 1958).

A third consiJeration involve:4 the possibility of a differential
effect of an individual's mastery, and hypothetically his/her improved
confidence and interest in the area of mathematics, on his/her interest
and awareness of science as a career. It can be hypothesized that a
student's interest in science may be directly affected oy his/her level of
mastery of mathematical operations. Students who have experienced
success in mathematics may be mote likely to investigate and generate
interest in scientific areas. -o date there .:.as been no resch at
the elementary school level that has explored the relationship of
demonstrated skill in mathematics and the development of interest in
science and the work of scientists. Therefore, a third major purpose
of this study was to explore the effe tiveness of SCAT in increasing
interest in science careers for students identified as outstanding in
math skills and, likewise, for students identified as deficient in math
skills.

Tne fourth consideration, though not a primary focus of the
re.,earch, was the possibility that the data collected during the study
would offer some additional insights on how various occupations are
perceived by elementary school students. Of particular interest was the
question of sex or race stereotyping,i.e.,are some occupations consistently

favored or ignored by particular segments of the population? Such behavior
would suggest a stereotyped view of that occupation or job--either by
race or sex.

The fifth, and probably the most important consideration for
this research, was the selection of the target population. Since the
focus of this research effort was the development of effective methods
to introduce members of minorities and women to the world of science,
elementary schools from Montgomery County Public Schools that have a
high proportion of minority students were selected for this study. It

was the purpose of th: research to explore tne effects of a nonjudge-

mental and unbiased computerized system of information dissemination to
expand the knowledge levels of all students and to motivate students who
might ordinarily not be considered as possessing potential for entrance
into college-bound and science-oriented educational programs at the
junior or senior high school level. In essence,the\research was expected
to demonstrate that many students may develop an interest in pursuing
a science career, if introduced to that career possibility in an effec-
tive way and at an appropriate time during their educational years.

-6-
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Overview of SCAT Program Implementation

The SCAT program encompassed two academic years (1975-76 and
1976-77). The two-year period allowed for the development of SCAT
dialogues and instruments to measure key variables. It provided adequate
exposure to the SCAT dialogues and an opportunity to assess both the
short-term and long-term effects of the program.

The SCAT project was initiated on June 1, 1975. It began
with the design, writing, programming, pilot testing and refining of

SCAT dialogues. Initially, SCAT consisted of eight dialogues:
one dialogue on the general world of scientific work plus separate
dialogues for the work of the engineer, chemist, physicist, earth
scientist, biologist, mathematician and sociologist. A second aspect
of the project proceeded concurrently with the dialogue development:
the development and/or adaptation of instruments to measure key vari-
ables. Within seven. months the initial dialogue and instrument develop-
ment phase was completed.

Actual implementation of the SCAT system within the schools
began January 1976. Oriertation sessions were held for the principals
and adminstrators, and wo' _snops were held for the teachers and other
re7evant personnel from the schools. Upon completion of the orientation
ant training, baseline data (pretests) were collected from all s_dents

h SC.,::7 and NO-SCAT or control students) involved in the study.

Students in the SCAT group then received a general orientation
to the program and the use of computer terminals. The research staff
took each SCAT student on an individual basis through the introductory
dialogue concerning the use of the computer and a general introduction
to science careers. Following this orientation, each student was required
to choose and complete any three of the seven available dialogues on
s :ecific science occupational areas. These dialogues were completed
over a period of four to six weeks by the students, working on their own
and being sent to the terminal by the classroom teacher. Students were
permitted to drop each c alogue after the introduction and to choose
another if he or she had no interest in that area. The completion of
three full dialogues fulfilled the study requirement. At the end of
three dialogues the student was not permitted.to continue during the
first year -- thus exposure to SCAT was kept constant for all students.

Curing the period of student exposure to the SCAT dialogues

some minor modifications were made to the test instruments. Once all
SCAT students had completed three dialogues, the revised test instruments
were ad:ninistered to both the SCAT and control students. The pretest/
posttest time interval varied from six to eight weeks, keeping the
nterval the same for all students within, a given grade.

The summer of 1976 allowed time for analysis of the first
'ear data and reflection on student reactions to SCAT and the test

E::sed on this experience, several modifications to the

-7-
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program were made. First, the computer experience during the first
year led to modifications in the science career dialogues. The major
changes consisted of broadening the "Sociologist" dialogue to "Social
Scientist" and adding a new dialogue on "Health Scientist". Minor

dialogue changes involved replacement of vocabulary and the addition
and/or revision of simulated work samples. Secondly, the data collection
test/retest instruments were revised. All changes were completed prior
to the beginning of the second school year (1976-77).

The second phase of SCAT began in January 1977, following the
same implementation procedures. Several new schools which had been
added to the program received an orientation similar to that given to
the first-year schools. All students,- including new students and

those who hac participated in 1976, were given the revised pretest
instruments. New SCAT students were taken through the introductory
dialogue concerning the use of the computer and a general introduction
to science careers. Then, each new SCAT student completed three dia-
logues and each SCAT student who had participated in the first year
completed three additional dialogues. At the cloe of the project, all
students (both SCAT and control) were given the posttest instruments.

The description presented above was intended to provide the
reader with an overview of the SCAT program implementation. The follow-
ing section, Research Design, presents a detailec'. description of the
research g'-)als and hypotheses, evaluation design, sample selection,
measurement of key variable, and analyses of the data.



RESEARCH DESIGN

The primary goal of this research was to evaluate the effective-

ness of SCAT in providing students with accurate information bout careers
in science as a basis for making mature, knowledgeable career decisions.
Secondary goals were to evaluate the effectiveness c- SCAT in increasing

student interest in science as a career, increasing s.-.udent career
maturity including their career choice realism, and decreasing the
effect of cultural career stereotypes on selection of science careers.
Finally, it was of interest to examine the relationship of the factors
mentioned above to each other.

Hypotheses

Specific research hypot-eses related the research goals
were constructed as follows:

Concerning Knowledge About Scieflce Careers:

Students who are exposed to the SCAT dialogue, are more
likely to have greater knowledge about science careers
than those who are not exposed to SCAT dialogues.

The knowledge gap between males and females and between
whites and minorities is more likely to be decreased for
students who are exposed to the SCAT dialogues than for
those who are not exposed to the SCAT dialogues.

Concerning Interest in Science as a Career:

Students who are exposed to SCAT dialogues are more likely
to express interest in science as a career than those who

are not exposed to SCAT dialogues.

Concerning Career Maturity:

Students who are exposed to SCAT dialogues are more likely
to increase in career maturity than those who are not ex-
posed to SCAT dialogues.

Concerning Cultural Career Stereotypes:

Students who are exposed to SCAT dialogues are less likely
to select a career according to cultural career stereotypes
than those who are not exposed to SCAT dialogues.



Concerning Realism of Career Choice:

Students who are exposed to SCAT dialogues are more likely

to make realistic career choices than those who are not

exposed to SCAT dialogues.

Concerning Interrelationships Among the Variables:

The relationship between knowledge about science careers and
interest in science as a career and between knowledge and
career maturity is likely to increase over time as students

acquire more knowledge about science careers. Also, there

is a positive relationship between competency in mathematics

and knowledge about science careers, interest in science ..7.s
a career and career maturity.

Evaluation Design

The research methodology was designed to test the hypotheses

stated above. The original experimental design for the evaluation was

a simple treatment (SCAT versus NO-SCAT students) bygrade (4th versus

5th versus 6th) by sex (male versus female) by race (white versus

minority) design as shown in Figure 1.

G

R

D

E.

SCAT Nn-SCAT

Figure 1. Experimental design for evaluation of the SCAT
program.

The program effects were to be ascertained by test-retest (pre/post)
measures of key variables.

_lc_ 16



Sample Selection

The experimental design presented above placed certain
constraints upon the selection of sample schools. The primary con-
straint related to the fact that one of the groups at which the program
was targeted was minority students. Thus, it was decided to oversample
that segment of the school population so the percentage of minority
students in the program was intentionally higher than the percentage
of minority students in Montgomery County. It should be noted that
for the purposes of this study the Montgomery County Public School
System's definition of "Minority" is used to include Blacks, Mexican
Americans, Spanish Surname and East Asians. The term "White" includes
all other students.

To maximize this concentration .of minority group members in
the sample, schools were selected in geographic areas of Montgomery
County having a high proportion of low and middle income residents.
Four experimental schools were selected at random from a candidate
list of schools. Four additional schools similar in ethnic and minority
composition, socioeconomic status, and standardized test scores in
reading and mathematics were selected as NO-SCAT or control schools.

'everal scho,27s the area already had Computer-Assisted
Instruction (CAI) terminals for use in a mathematics program. The
experimental and control samples each contained two such schools.
The CAI mathematics program was remedial in nature and thus had to be
taken into consideration in the study design. Rather than being con-
sidered an independent variable, participation in the CAI mathematics
program was a controlled variable with participants equally represented
in the experimental and control groups. In this way, familiarity with
computer use and need for remediation in mathematics would be approxi-
mately equal for both groups.

In addition to assessing the effectiveness of SCAT on members
of minority groups and females, the study also attempted to examine
the differences in knowledae and interest in science careers of children
of varying ages. Thus, the study population consisted of a cross-
section of children at three grade levels (4-5-6) within the selected
schools.

One unanticipated problem over which we had no control
occurred at the end of the first year of data collection. Because of
the nature of the study, i.e., a concentration on the effectiveness of
science career awareness training on women and members of minority groups,
the schools in the study had been selected on the basis of high minority
enrollment. During the summer between the first and second years of
the project, a desegregation plan was implemented in Montgomery County,

..Maryland,to achieve better racial balance in the elementary schools.

,,,Since the study had deliberately chosen schools with high minority en-
rollments, two of the four experimental schools and two of the four

control schools were affected by the desegregation plan and by school
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closings. The two new experimental schools selected for the study
were those in which the majority of the previous program participants
were assigned. The overall impact of this change was a reduction in
sample size of those children who participated in the program for the
full twoyear cycle of the project. Nevertheless, a sufficiently large
sample size was retained so as to make all the data analyses meaningful
and valid.

As designed, the sixth grade students left the program after
the first year and a new group of fourth grade students entered the
program after the first year. Thus, only the fourth and fifth grade
students from the first year could have two years of exposure to SCAT.

Two-year data were collected on 75 percent of the SCAT and 58 percent
of the NO-SCAT students in the first-year fourth and fifth grade groups.

Three distinct samples emerged from the study:

The 1976 3-dialogue sample included all students who
participated in the study during itF first year.

These students were in the 4th, 5th and 6th grades
in 1976. The SCAT students selected and experienced
three of the seven science dialogues; NO-SCAT students
were not exposed to the dialogue-S. This sample was
useo to evaluate the short-term and long-term effects
of exposure to three SCAT dialogues.

The 1976-77 6-dialogue sample consisted of all students
who participated in the study for two years. These

students started the study in 1976 in the 4th and 5th
grades and ended it in 1977 in the 5th and 6th grades
respectively. All SCAT students selected and experienced
six of the eight science dialogues; NC-SCAT students were
not exposed to the dialogues. This sample was of primary
importance since it alone provided the basis fr an evalu-
ation of the impact of exposure to the complete SCAT
program. SCAT program effects were expected to be most
dramatically demonstrated for this group.

e The 1977 3-dialogue sample iilc-;Aed all students who

participated in the study for first time in 1977.
These students were in the 4th, 5.,h and 6th oracles in
1977. SCAT students selected and 2xperienced three of
the eight science dialogues while NC-SCAT students were
not exposed to the dialogues. This sample provided a
basis for validating the short-term effect of exposure
to three SCAT dialogues.



The total number of students in each of the three samples
follows:

Sample SCAT NO-SCAT

1976 3-dialogue 345 294
1976-77 6-dia1ogue 176 109
1977 3-dialogue 192 253

Table 1 presents the final sample sizes on wh-L1 analyses were performed
by oracle, by sex and by race.

Table 1. Sample sizes on which data amilyses were performed.

1976 3-dialogue

SCAT NO-SCAT

Male Female White Minority Male Female White Minority

Grade 4 56 59 69 46 36 58 62 32

Grade 5 62 58 78 42 36 62 67 31

Grade 6 55 55 63 42 48 54 73 29

Total 173 172 215 130 120 174 202 92

1976-77 6-dialogue *

Grade 4 40 43 58 25 18 32 33 17

Grade 5 5L. 39 69 24 17 42 42 17

Total 94 82 127 49 35 74 75 34

1977 3-dialoque

Grade 4 58 61 101 18 53 55 75 33

Grade 5 19 22 36 5 33 31 53 11

Grade 6 15 17 28 4 43 38 62 19

Ton: 92 100 165 27 129 124 190 63

* Grade during first year of study.



Measurement of Key Variables

It is often easier to conceptualize the key variables in a
research study than it is to operationally define them, particularly
when the study is geared to a population on which little previous
research has been conducted. This was the case in the SCAT study-
that is, since elementary school students were the target population
and since most of the prior research in career awareness and decision-
making had been conducted on secondary school students, there were
few reliable instruments available. As a result, in most instances,
the research team had to develop instruments by which the kev variables
could be measured. The following section describes the development
and or adaptation of instruments to measure key variables :nd the
scores derived from them. (Final versions of the instruments developed
by the research team are contained in Appendix B.)

Knowledge About Science Careers

To operationally define know edge about science careers for
research purposes, the research team developed a 24-item test en-

titled, "Knowledge About Science Careers" for use as the 1976 pretest
instrument. This test, which utilized both matching and multiple-
choice formats to elicit responses from the students, consisted of
several items covering information from the "Introduction to the SCAT
Dialogues" and several items devoted to each of the science dialogues.
The same test, with some items slighly reworded, was used as the 1976
posttest instrument. In 1977, the test was again revised, this time
into a 26-item multiple-cho:,:e test. The revised test served as both
the pretest and posttest instrument in 1977.

For each test, the total test score was equal to the number
of items answered correctly. Th_s, there were four distinct test
scores:

* Pretest 1976
Posttest 1976
Pretest 1977
Posttest 1977

In addition, three Knowledge Growth scores were derived from the raw
scores as follows:

o '76 pre to '77 post Growth score equ_led the 1977 post-
test total score minus the 1976 pretest total score.
This represented growth in knowledge about science careers
over a two-year period. It was used to compare those

who had been exposed to the complete SCAT program (6-
dialogues) with those who had no exposre to SC:.7.

-14-
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'76 pre to '77 pre Growth score equaled the 1977 pretest
total score minus the 1976 pretest total score. This
represented the long-term growth in knowledge about science
careers and was used to compare those exposed to three SCAT

dialogues to those who had no exposure to SCAT.

'76 pre to '76 post Growth score equaled the 1976 post-
test total score minus the 1976 pretest total score.
This represented the short-term growth in knowledge about
science careers and was used to compare those exposed to three

SCAT dialogues to those who had no exposure to SCAT.

Interest in Science as a Career

The development of an instrument to measure interest in science
as a career proved to be much more difficult than developing an instru-
ment to measure knowledge about science careers. In 1976, Gibboney
Ass)ciates developed an occupational attitude and interest inventory
entitled, "Things I'm Interested In". The format of this science
interest test instrument presented several problems during the 1976
pretest period including: (1) scoring difficulties due to the wide
variability of items checked; and (2) socioeconomic and racial bias of
items. As a result, the interest section of the test instrument was
revised prior to its use as a posttest. The revised test, used as the
posttest, correlated .58 with the original pretest instrument, making
it very difficult to interpret changes in the science interest scores.
These science interest questions were further revised for the 1977
testing portion of the study; the same form, however, was used for
both the pre and posttests in 1977. The final version of the interest
instrument consisted of four distinct parts, each examining the student's
interest in science in a slightly different way. These four parts were:

Science Career Interest was measured by ten forced-choice
items in which students chose between science and non-
science kinds of work. They were asked to "place an (x)
beside the things you might like to do when you grow up".
For example, "would you like to: (a) teach in an elementary
school; or (b) become a science teacher?" Since this part
of the test was developed after the 1976 posttest, it was
only available for those samples participating in the study
in 1977.

General Science Interest was measured by 30 forced-choice
items in which students chose between science and non-
science projects and activities. They were asked to "check
the one thing you would rather do for each pair of sentences".
For example, "would you rather: (a) plan a science fair; or
(b) begin a school newspaper?" This part was also developed
for the 1977 testing and thus data were not available for
the 1976 testing period.
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Interest in SCAT Careers measured how students felt about
the eight science careers presented in the SCAT dialogues.
Students were asked to circle "YES", "MAYBE" or "NO" when
asked if they would like to become each of the eight types

of scientists. This part was used in the 1977 testings
only.

Science Career Choice was measured by the item "What is

the one thing you want to be when you grow up?"
Answers were keyed for science or nonscience careers.
Unlike the other three measures, this question was presented
to the students in the 1976 pre and posttests as well as the
1977 pre and posttests.

Total test scores for the Science Career Interest and the General
Science Interest parts were equal to the total number of science items

checked. Interest in SCAT Careers items were scored oy assigning a two
(2) for "YES", a one (1) for "MAYBE" and a zero (0) for "NO". The total

score was equal to the sum of the eight item scores with a high score

indicating more interest in science careers than a low score. For each

of these three parts, Science Career Interest, General Science Interest

and Interest in SCAT Careers, two total, scores were obtained:

1977 Pretest

a 1977 Posttest

Science Career Choice yielded a dichotomized score of 2 for students who

chose a science or science-related career and of 1 for students who chose

a nonscience career. Contrary to the other three interest scores, four

Science Career Choice scores were obtained:

1976 Pretest

1976 Posttest
1977 Pretest
1977 Posttest

Career Maturity

As mentioned earlier, most studies of career development have
been conducted on secondary school populations. As a result, it was

difficult to f:nd a test of career maturity which had been developed for

elementary school students. Consequently, Gibboney Associates sought to

rind a reliable test which could be adapted for use with elementary school

children. The test selected was called the Career Maturity Inventory,
developed by Dr. John D. Crites (Crites, 1965). The test, although

geared to older adolescents and young adults -- primarily those still
undecided about careers - -was written at the 6th grade reading level and
thus was easily adapted for this study population by slightly rewording
a few items and by reading aloud each iter, and asking the students to

circle the response.
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The Career Maturity Inventory was designed to examine
career choice attitudes and career choice competencies. It consists

of a Competency Test with five parts a7id an Attitude Scale. Only the
Attitude Scale was adapted for this study.

"The Attitude Scale elicits the feelings, the subjective
reactions, the dispositions that the individual has toward
making a career choice and entering the world of work...
More specifically, five attitudinal clusters are surveyed:

involvement in the career choice process
orientation toward work

s independence in decision-making
preference for career choice factors
conceptions of the career choice process."

(Crites, 1973, pag_ 3)

Since career maturity is a developmental process and could
only be expected to be affected over a reasonable period of time,
students were only tested twice: once at time of pretest in 1976 and
once at time of posttest in 1977.

The CMI Attitude Scale consists of 50 true and false items.
The score was equal to the number of correct items. "The Attitude
Scale was initially standardized on high school students, but its
empirically-derived scoring key was based on the majority responses:
(51 percent) of twelfth graders.." (2-ites, 1973, page 5). Thus,

the score reflects how the students within the sample compare with each
other and with high school seniors. Two CMI scores were obtained:

Pretest 1976
Posttest 1977

Competence in Mathematics

The Iowa Test of Basic Skills (ITBS), a standardized test
used by Montgomery County Public Schools, was used to measure competency
in mathematics. This test is given in odd-numbered years; thus, in our

sample only students who were in the fifth grade in 1976 (the sixth in
1977) and in the fifth grade in 1977 (the fourth in 1976) had test scores.
Two scores were available for the ITBS: Math Concepts and Math Problem
Solving.

Table 2 summarizes the data on key variables collected from

each of the three samples.
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Table 2. Data availaple for the 1976 3-dialogue, the 1976-77 6-dialogue, and the 1977
3-dialogue samples

Knowledge About Science Careers

SAMPLES

1976 3- Dialogue 1976-77 6-Dialogue 1977 3-Dialo.gue

X
A X

Science interest

Science Career Interest
X X

General Science Interest
X X

Interest in SCAT Careers
X X

Science Career Choice
X X

Career Maturity Attitude
X

Math Competency
X X X



Design for Data Analyses

The hypotheses were tested using four types of statistical
analyses: analysis of covariance, analysis of variance, chi-square
analysis, and correlational analysis. In the following section, each
of the four types of analyses is described.

Analysis of Covariance

Analysis of covariance was used as the primary statistical
analysis tool in this study. The approach was selected because it
provides for statistically controlling for initial differences in
scores while testing for the differences following "treatment" (the
SCAT program). Test scores following SCAT exposure were used as the
dependent variable and test scares prior to SCAT were used as the
covariate. These scores varied according to the test being analyzed
and the sample employed as follows:

Knowledge test scores

-1976-77 6-dialogue sah,71e employed three different
pairs of variables: n) 1977 posttest as the depen-
dent variable and 1975 pretest as the covariate; (2)
1977 posttest as the deaendent variable and 1977 pre-
test as the covarite; and (3) 1977 pretest as the
dependent variable and 1976 pretest as the covariate.
Analyses using these three pairs of'variables were
designed to respectively examine the effect of the
full SCAT program, the effect of exposure to the last
3 science dialogues and the long-term effect of ex-
posure to the first 3 science dialogues.

--1976 3-dialogue sample used 1976 posttest scores as
the dependent variable and the 1976 pretest as the co-
variate to yield the effect of exposure to 3 SCAT
dialogues.

- -1977 3-dialogue sample used 1977 posttest scores as
the dependent variable and the 1977 pretest as the
covariate to examine the effect of exposure to 3 SCAT
dialogues in a second sample.

Interest test scores

Only the 1977 3-dialogue sample was used to examine
the three continuous variable interest scores: Science
Career Interest, General Science Interest and Interest
in SCAT Careers. 1977 posttet scores served as the
dependent variable while 1977 pretest scores served
as the covariate .
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o Career Maturity

The 1976-77 6-dialogue sample was used to evaluate the
program effects on career maturity. 1977 posttest scores
were the dependent variable while 1976 pretest scores
served as the covariate.

For each pair of variables (the dependent variable and the
c:variate), three separate analysis of covariance models were employed:
treatment (SCAT/NO-SCAT) by grade (4/5/6) by sex (male/female),treatment
by grade by race, and treatment by sex by race. These models were de-
signed to examine the main effects of treatment, grade, sex and race
as well as two-way and three-way interactions.

Analysis of Variance

Knowledge Growth scores for the 1976-77 6-dialogue sample were
evaluated using an analysis of variance model similar to the analysis of
covariance model presented above. Three analysis of variance models were
employed: treatment by grade by sex, treatment by grade by race, and
treatment by sDc by race. Again, these models were designed to exawine
the main effects of treatment, grade, sex and race as well as two-way
and three-way interactions.

Chi-square Analysis

Chi-square analyses were used to evaluate responses to the
"Interest in Scat Careers" and "Science Career Choice" questions. -These

analyses were designed to answer specific questions as stated below:

s What is the effect or SCAT on stereotypical career choices?
"Interest in SCAT Careers" was examined to determine the re-
lationship between participation in the SCAT program and
stereotypical career choices. All responses for the 1977
sample were pooled including both SCAT and NO-SCAT to
isolate the SCAT science careers which were sex or racially
stereotypical. To accomplish this "YES" and "MAYBE" re-

. sponses to each of the eight science careers were collapsed
and compared with NO responses to that career separately
for males versus females and for whites versus minorities.
Table 3 presents The chi-square formats used in these
comparisons.



Tate 3. Chi-square formats used :o identify stereotypical
career choices

Male Female White Minority

'.:7S/MAYSE YES/MAYBE

NO NO

Significant chi-squares were used to select stereotypical
careers for males/females and for whites/minorities. For

these selected careers,pretest'and posttest results were
analyzed in a similar chi-square analysis separately for
the following groups: SCAT pretest, NO-SCAT pretest, SCAT
posttest and NO-SCAT posttest.

What is the effect of SCAT on the selection of science as
a career? Science Career Choice responses were examined
to determine the relationship between participation in SCAT
and the selection of science as the one thing you want to
1=2 when you grow up. Each of the three samples (1976
3-dialogue, 1976-77 6-dialogue and 1977 3-dialogue) was
evaluated separately in a chi-square analysis which com-
pared pre/post responses for the SCAT and NO-SCAT groups
as shown in Table 4.

Table Chi-square format used to evaluate Science Career
Choice for SCAT and NO-SCAT groups

Science on Post

Nonscience on Pre

Science on Post
Science on Pre

Nchscience on Post

Nonscience on Pre

Nonscience on Post
Science on Pre

SCAT NO-SCAT
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e What is the effect of SCAT on the shift in response from
pre to posttest as far as selection of science as a career?
Science Career Choice responses were examined to determine
if SCAT students had more shifts in career decisions than
NO-SCAT students. For this analysis the two middle cate-
gories from the contingency table presented above were
collapsed to represent no change in decision from pre
to post and the top and bottom categories were collapsed
to represent a shift in career decision from pre to post-
test as illustrated in Table 5.

Table 5. Contingency table format used to examine the
shifts in career decisions from pre to posttest
for SCAT and NO-SCAT groups

SCAT NO-SCAT

SHIFT

NO SHIFT

o What is the effect of SCAT on the realism of career choice?
Science Career Choice responses were examined to determine
the relationship between realistic career choices and part'ci-
pation in SCAT. Students were categorized into high and low
pretest Knowledge Test scores and into high and low posttest
Knowledge Test scores; they were similarly catego -ized into
high and low ITBS test score groups. The science/non-science
career choices were compared for the SCAT and NO-SCAT groups
as shown in Table 6.

Table 6. Format for examining the realism of career choices
for SCAT and NO-SCAT groups

SCAT NO-SCAT

Science

Nonscience



This analysis was conducted separately for the 1976-77
6-dialogue sample fourth and fifth grades for the follow-
ing groups: high Knowledge, low Knowledge, high ITBS and
low ITBS. Career choice responses for the pretest 1976,
posttest 1976, pretest 1977 and posttest 1977 were exam-
ined for all groups.

Correlational Ana-4sis

To examine the interrelationship of the variables includel in
this study, a Pearson correlational analysis was employed. This involved
Pearson product-moment correlations for continuous variables and point-
biserials for continuous with dichotomized variables.
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RESULTS

Findings related to each hypothesis will be presented next. The
format will be identical for each hypothesis as follows:

3rief introductory paragraph

o Restatement of the hypothesis

o List of key variables defined previously in
"Research Design" section

o List of samples described previously in
"Research Design" section

Brief description of analyses performed

o Findings

Findings Related to
Knowledge About Science Careers

The SCAT program's primary goal was to increase elementary
school students' knowledge about science careers. Accomplishment of this
goal was considered a step toward helping students make better career de-
cisions--decisions based on accurate information instead of "word-of-mouth"
information which may or may not be accurate.

Hypothesis

It was hypothesized that students who are exposed to SCAT
dialogues are more likely to have greater knowledge about science
careers than those who are not exposed to SCAT dialogues.

Key Variables

SEmples

Knowledge About Science Careers

1976-77 6-dialogue sample

1976 3-dialogue sample

1977 3-dialogue sample
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Analyses

An anaysis of covariance model was used to test te hypothesis.
Knowledge total scores, obtained following different implementation stages
of the SCAT program, served as dependent variables and appropriate pretest
scores served as covariates:

1976-77 6-dialogue sample used: (1) 1977 posttest as the
dependent variable with 1976 pretest as the covariate; (2)
'977 posttest as the dependent variable with 1977 pretest
as the covariate; and (3) 1977 pretest as the dependent
variable with 1976 pretest as the covariate.

1976 3-dialogue sample used 1976 posttest as the dependent
variable with 1976 pretest as the covariate.

o 1977.3-dialogue sample used 1977 posttest as the dependent
variable with 1977 pretest as the covariate.

Appendix C presents output from these analyses. Tables include
Knowledge Test total score pretest and posttest means and standard devia-
tions for SCAT and NO-SCAT groups by grade by sex and by race. Adjusted
means for treatment (SCAT/NO-SCAT), grade, sex and race are also presented.
Within the text, adjusted means are presented only when they are different
(rounded to whole numbers) from the raw score dependent variable means.

Findings

Initial pretest Knowledge scores revealed that the elementary
school students in the sample had not learned many of the basic facts
about science careers. This was evidenced by a mean Knowledge Test score
of 12 for the 1976-77 6-dialogue and 3-dialogue samples and a mean of 14
for the 1977 3-dialogue sample; on the average, students correctly answered
only approximately half of the 26 test items.

Examination of posttest Knowlet: Test scores, using the analy-
sis of covariance model, confirmed the research hypothesis that students
exposed to SCAT science dialogues will have higher Knowledge Test scores
than those who were not exposed to the dialogues. This finding varied

slightly depending upon the sample being evaluated--that is, SCAT/NO-SCAT
differences were more pronounced for the 6-dialogue sample than for the
3-dialogue samples as shown below.

6-dialogue sample. Exposure to 6 of the 8 SCAT dialogues over
a two-year period had a significant impact on Knowledge Test scores.
SCAT groups consistently scored higher than NO-SCAT groups on the 1977
posttest when 1976 pretest scores were taken into account (Table 7). These

SCAT/NO-SCAT differences obtained for males, females, minorities, whites
and for 4th and 5th graders.
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a:1e 6-Dialogue Sample. Knowledge Test means and
standard deviations for SCAT and NO-SCAT groups.

1976 Pretest 1977 Pretest 1977 Posttest
Mean SD Mean SD Mean SD

SCAT 176 13 4.1 17 4.4 18 5.2

NO-SCAT 109 12 4.0 16 4.0 16 5.8

7xposure to the second 3 of 6 SCAT dialogues also resulted in
statist;,-....,ly significant differences in Knowledge Test scores between the
SCAT and NO-SCAT groups. Taking into account Knowledge Test scores at the
beginning of exposure to the second 3 dialogues (1977 pretest), SCAT groups
still scored higher than NO-SCAT groups at the 1977 posttest (refer back
to Table 7). Again these results obtained for all groups, regardless of
sex, race cr grade.

Long-term effects of exposure to f7e first 3 SCAT dialogues were
examined for the 6-dialogue sample by comparing the 1977 pretest scores
while controlling for the 1976 pretest scores. Results of these analyses
varied by sex and race as shown in Table 8.

Table 8. 6-Dialogue Sample. Knowledge Test means and
standard deviations for SCAT and NO-SCAT groups
by sex and race.

Male Whites

N

1976 Pretest 1977 Pretest*

Mean SD Mean SD

SCAT '65 14 4.0 19 4.7

NO-SCAT 22 19 4.4 17 3.9

Male Minorities
SCAT 29 10 4.8 17 3.3

NO-SCAT 13 12 3.6 15 4.6

Female Whites
SCAT 62 12 3.5 17 3.6

NO-SCAT 53 12 3.7 16 4.0

Female Minorities

SCAT 2n 19 2.0 1; 5.2

NO-SCAT 21 11 4.7 16 3.3

* Adjusted means for male white SCAT and NO-SCAT equaled 18;
for female white NO-SCAT equaled 17.
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The largest long-term Knowledge Test score difference between SCAT and
NO-SCAT groups was for male minorities where SCAT students scored sig-
nificantly higher than NO-SCAT students.. Female NO-SCAT minorities
scored higher than female SCAT minorities. Male and female whites in the
SCAT and NO-SCAT groups scored about the same.

3-dialogue samples. Overall, exposure to 3 SCAT dialogues had
a significant im?act on Knowledge Test scores with SCAT groups scoring
higher on their respective posttests than NO-SCAT groups (Table 9).

Table 9. 3-Dialogue Samples. Knowledge Test means and
standard deviations for SCAT and NO-SCAT groups.

1976

Pretest Posttest
Mean SD Mean SD

SCAT 345 12 4.4 14 4.5

NO-SCAT 294 12 4.5 12 4.8
1977

SCAT 192 15 4.3 17* 4.8

NO-SCAT 253 13 5.2 13 6.4

* Adjusted mean for 1977 SCAT equaled 16.

These SCAT/NO-SCAT differences for the 3 dialogue samples, howeve-, must
be interpreted in light of significant SCAT/NO-SCAT by grade by race inter-
actions as summaraized in Table 10.

Table 10. 3-Dialogue Samples. Direction of higher Knowledge
adjusted posttest means by treatment, grade and race.

Treatment with Higher Mean
1976 Sample 1977 Sample

4th Grade
Whites SCAT SCAT
Minorities SCAT slightly SCAT

5th Grade
Whites SCAT SCAT
Minorities SCAT SCAT slightly

6th Grade
Whites SCAT

Minorities SCAT NO-SCAT
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In both 4th grade samples, white SCAT students scored significantly higher
than white NO-SCAT students. Minority 4th graders revealed SCAT students
scoring higher than NO-SCAT for the 1977 sample but only slightly higher
for 1976 sample. Similar results obtained for tJe 5th grade: both 1976 and
1977 white SCAT groups scored significantly higher than white NO-SCAT groups;
minority SCAT students scored significantly higher than NO-SCAT students in
the 1976 sample but only slightly higher in the 1977 sample. The 6th grade
SCAT and NO-SCAT white students scored about the same in 1976; the SCAT
group higher in 1977. For 6th grade minorities in 1976, the SCAT group
scored significantly higher than the NO-SCAT group; but in 1977, NO-SCAT
minorities scored higher than the SCAT minorities.

Findings concerning the impact of SCAT on Knowledge Test scores
are summarized in Table 11.

Table 11. Summary of SCAT or NO-SCAT groups with the higher
Knowledge Test mean scores

Sample Groin. (3) with Higher Mean

1976-77 6-dialogue

Complete program (6 of
the 8 dialogues)

Last 3 of 8 dialogues

Long-term impact of
first 3 dialogues

1976 3-dialogue

First 3 of 8 dialogues

1977 3-dialogue

First 3 of 8 dialogues

SCAT all groups

SCAT all groups

SCAT male minority
NO-SCAT -- female minority

SCAT -- 4th grade white
5th grade white
5th grade minority
6th grade minority

SCAT -- 4th grade white
4th grade minority
5th grade white
6th grade white

NO-SCAT -- 6th grade minority

SCAT produced significant effects on the Knowledge Test scores of those
enrolled in the full program (6-dialogues) compared to those who had no

exposure to the SCAT dialogues. This effect was found for males, females,
minorities, whites and for 4th and 5th graders alike. Identical findings

were revealed upon examination of the impact of the last 3 dialogues after

-28-

34



exposure to 3 dialogues the previous year. The long-term analyses of
the first 3 dialogues revea]ed less impact, with SCAT male minorities and
:(J-SCAT female minorities scoring higher while SCAT and NO-SCAT whites
scored about the same.

Exposure to 3 of the 8 dialogues generally resulted in SCAT
groups having higher Knowledge Test scores than NO-SCAT groups. These
results did vary in intensity, however, by grade and by race. In four
of the six race/grade groups in 1977, the SCAT students scored higher
than NO-SCAT: in one group (6th grade minorities), the NO-SCAT group
scored higher. In the 1976 sample, four of the six groups revealed SCAT
scoring higher than NO-SCAT.



Findings Related to
White/Minority and Male/Fe7ae

Knowledge Gap

Evidence of a knowledge "gap" between minorities and whites and
between males and females was found for the 1976-77 6-dialogue sample.
The "gap" was operationally defined as statistically significant differ-
ences (t-tests) between minorities and whites and between males and females.
The 6-dialogue sample was used to monitor the white/minority and male/fe-
male gap for the duration of the study to determine whether or not SCAT
had an impact on the magnitude of this gap.

Table 12 presents mean Knowledge Test scores at time of the
1976 pretest. As shown, gap results for the total sample differ by grade.
In the 4th grade, females and minorities scored only slightly lower than
males and whites. In the 5th grade, there were no male/female differences
in Knowledge Test scores but minorities scored significantly lower than
whites.

When SCAT and NO-SCAT groups were examined separately, the gap
existed only for the SCAT groups. SCAT minorities scored significantly
lower than SCAT whites (p:01); whereas SCAT females scored only somewhat
lower than SCAT males (p -,c10). No significant differences were found be-
tween minorities and whites or between males and females for the total
NO-SCAT groups. A separate look at the 4th grade showed SCAT females and
minorities sco-inn somewhat lower than SCAT males and whites; no differ-

ences were fou-A or the NO-SCAT 4th graders. In the 5th grade, SCAT and

NO-SCAT females scored somewhat lower than the males; SCAT minorities
scored significantly lower than whites but NO-SCAT minorities and whites
scored about the same.

This evidence suggested that particularly for SCAT minorities
versus whites, the gap may increase as the years go by. Regardless of

whether or not the gap increases over time, if left unchecked the gap would
be expected at best to remain -- thus contributing to the problem of small
numbers of minorities and females entering science careers. The SCAT pro-

gram, as an intervention strategy, sought to affect the "knowledge gap" be-
tween males and females, whites and minori'ies by insuring that all groups
were exposed to identical, unbiased facts about science careers.

Hypothesis

It was hypothesized that the knowledge gap `,etween 7?lEs end
females and between whites and minorities is more 1Kely tc be deer_ sed
for students who are exposed to the SCAT dialogues ziai for those
are not exposed to the SCAT dialogues.
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Tablel2 . 6-Dialogue Sample. 1976 pretest Knowledge Test scores for the SCAT, NO-SCAT and total
groups by sex, race and grade

Grade 4

Grade

Total

SCAT
Total

N Mean SD N Mean SD N Mean SD

Males 40 12 3.9 18 11 3.7 58 12 3.9
Females 43 11 2.7 32 11 3.1 75 11 2.8

Whites 58 12 3.2 33 11 3.3 91 12 3.2
Minorities 25 11 3.7 17 11 3.3 42 11 3.5

Males 54 14 4.9 17 13 4.4 71 13 4.8
Females 39 13 3.5 42 12 4.5 81 13 4.1

Whites 69 141* 4.0 42 12 4.3 111 141 4.2
**Minorities 24 11- 4.6 17 12 5.1 41 12i 4.8

Males 94 13 4.5 35 12 4.1 29 13i** 4.4
Females 82 12 3.4 74 12 4.0 156 12i :).7

Whites 127 141 3.9 75 12 3.9 202 13-it* 3.9
Minorities 49 11-1 4.1 34 11 4.3 83 4.2

kp 4 .05: **p 4 .01 level of significance of t-tests for means withi- brackets
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Key Variables

'76 pre to '77 posttest Knowledge Growth scores -- Score

'76 pre to '77 pretest Knowledge Growth scores -- Score 2

'75 pre to '76 posttest Knowledge Growth scores -- Score 3

Sample

1976-77 6-dialogue sample

Analyses

The hypothesis was tested using an analysis of variance model
with the three Knowledge Growth scores serving separately as 6ependent
variables. The analyses of variance provided a comparison cf growth in
Knowledge scores in a direct response to the question of whether or not
SCAT was affecting the gap. If growth scores were higher for females than
males and/or for minorities than whites, then it is likely that the gap
is being closed; on the other hand, if growth scores were lower for fe-
males and minorities, then the gap is continuing to be widened. Appen-
dix D presents output from these analyses. Tables include Knowledge
Growth score means and standard deviations by SCAT/NO-SCAT by grade by
sex and by race.

Findin gs

Table 17; summarizes the overall treatment (SCAT versus NO-SCAT)
effects for the tnree Growth scores.

Table 13. 6-Dialogue Sample. Knowledge Growth Score
means and standard deviations for SCAT and
NO-SCAT groups

'76 Pre to '77
Posttest Growth

Score 1

'75 Pre to '77
Pretest Growth

Score 2

'76 Pre to '76
Posttest Growth

Score 3

N Mean SD Mean SU Mean SD

SCAT 176 5.77,* 4.8 4.9 3.9 1.87 3.6

NO-SCAT . 109 3.8 -I 5.6 4.6 3.9 3.5

*X p< .01
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Growth Scores 1 and 3 were significantly higher for SCAT than for

NO-SCAT groups. Growth Score 1 resulted from exposure to 6 dialogues for
SCAT and showed SCAT groups gaining more than NO-SCAT groups. Since the

time interval was almost a year (from the 4th to the 5th grade), NO-SCAT
groups also showed a gain in Knowledge Test scores. Growth Score 3 was
a measure of growth in Knowledge from exposure to only 3 SCAT dialogues
with only a few weeks time between pre and posttests. As a result, SCAT
groups' revealed a gain in Knowledge Test scores compared with no gain for
the NO-SCAT group.

Growth Score 2, with the posttest obtained the school year fol-
lowing exposure to 3 SCAT dialogues, revealed no overall treatment effect.
Both SCAT and NO-SCAT groups revealed gains in their Knowledge Test scores
suggesting that maturation effects were more powerful than SCAT effects.

The results presented above for the Growth Scores 1 and 2 must
be interpreted in light of significant three-way interactions of SCAT/
NO-SCAT, sex and race. As stated above, croups with exposure to 6 SCAT
dialogues (Score 1) had overall higher growth scores than NO-SCAT groups but
these differences were larger for some groups than others as illustrated
in Figures 2 and 3.

The largest growth scores from 1976 to 1977 posttest were for
male minorities where SCAT students made large gains in Kr.owiedge Test scores
compared with NO-SCAT students. Figure 2 shows a 3.6 point difference
between SCAT male minorities and SCAT male whites at the pretest; a 1.3
point difference after exposure to SCAT. This suggests that such exposure
can aid in closing the knowledge gap. For the NO-SCAT male group, only a

.4 point difference existed at time of pretest but at time of 1977 posttest
the minorities hac grown less than the whites leaving an increased gap of
2.8 point difference in favor of male whites.

Different u!sults obtained for the female students as Mus-
trated in Figure 3. At pretest the SCAT female whites and minorities were
about the same (a .3 point difference), but at the end of exposure to
F-dialogues the gap had increased vith SCAT female whites scoring 2.0
:ionts higher than SCAT female minr.-4ties. For the NO-SCAT group at time
c' pretest there was a negligie r!".ference in favor of whites; at the
1-;17e of posttest one year 17,.er, the gap had increased only slightly to

a point difference in Favor of whites. Overall, SCAT females increased
knowledge more than NO-SCAT females. However, growth was more ap-

-ent for SCAT female whites. Perhaps, these students were freer to
themselves by acquiring knowledge; on the contrary, the female

inorities had two cultural biases to overcome: that science is for males

and that science is for whites.

Retention'of knowledge gained from exposure to 3 SCAT dialogues
tested one year later also revealed different growth rates in Knowledge
Test scores for different race, sex and SCAT/NO-SCAT groups. The reader

mry incT it useful to refer again to Figures 2 and 3 which illustrate
o ..Yth patterns. As with the previous analysis of exposure to 6 SCAT
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dialogues, analyses of long-term retention of exposure to the first 3
SCAT dialogues showed SCAT male minorities making the largest gains com-

pared to NO-SCAT male minorities. At time of the 1976 pretest there ex-
isted a 3.6 point gap between SCAT male whites and minorities in favor
of male whites; at time of the 1977 pretest, this gap had been narrowed
to a 2.0 point difference. The male NO-SCAT whites and minorities scored
about the same on the 1976 pretest; at 1977 pretest these groups were 2.6
points apart with minorities lower than whites. These results suggest an
increasing gap between male NO-SCAT whites and minorities as compared with
a decreasing gap for male SCAT whites and minorities. The gap differences
were mostly due to the large growth by the male minority group. In fact,

for male whites, the NO-SCAT group gained slightly more.

Female groups showed mixed results of long-term retention after
3-dialogues. SCAT white and minority females who were about equal at time
of 1976 pretest showed a 2.6 point gap in favor of whites at time of the
1977 pretest. This was the result of female whites growing more than fe-
male minorities. For the NO-SCAT females a 1976 pretest difference of only
.5 point increased slightly to a .9 point difference. In this case both

groups grew about the same. Overall, these comparisons found large dif-
ferences in growth between SCAT and NO-SCAT male minorities and smaller
differences for female whites, both in favor of SCAT; male white and female
minority growth, however, was slightly larger for the NO-SCAT groups.

As shown in Table 14, growth in Knowledge Test scores for the
SCAT and NO-SCAT groups differed according to the points in time at which
the testing occurred.

Table 14. 6-Dialogue Sample. Summary of SCAT and NO-SCAT
groups with the highest Knowledge mean growth scores.

Score Group(s) With Highest Growth Scores

'76 Pre to '77 Posttest SCAT all groups

Growth Score 1

'76 Pre to '77 Pretest
Growth Score 2

'76 Pre to '76 Posttest
Growth Score 3

SCAT -- Male minorities
Female whites (slightly higher)

SCAT -- minorities
Female whites (slightly higher)

Overall, all SCAT groups after exposure to 6 dialogues grew signifi-

cantly more than NO-SCAT groups. After exposure to 3 dialogues, SCAT
male minorities grew considerably more and female whites grew slightly

more than their counterpart NO-SCAT groups. Likewise, long-term effects

of 3 dialogues showed that SCAT male minorities grew considerably more
and that female whites grew slightly more than their NO-SCAT counterparts.



Findings Related to

Interest in Science as a Career

Given that intervention strategies can be designed to increase
students' knowledge about science careers, there still remain implied mo-
tivational differences between males and females, whites and minorities
which influence the selection of science as a career. Cultural biases
that science careers are not for females or minorities must be countered
if more females and minorities are to become scientists. One such counter-
attack is to motivate or interest females and minorities in science careers.
In fact, to overcome such huge obstacles, it may be necessary to increase
interest in females and minorities much more than in males and whites in
order to balance the equation.

All SCAT students were presented identical dialogues and related
photographs of scientists at work. The photographs were carefu'ly selected
to insure that role models were presented for all students, regardless of
race or sex. Thus, SCAT students saw pictures of white males and females
as well as minority males and females at work as scientists. By presenting
role models to females and minorities, in particular, it was hoped that
these students would experience an increasing awareness that science careers
are indeed open to them and thus their interest in science would be encouraged.

Hypothesis

It was hypothesized that students who are exposed to SCAT dialogues
are more likely to express interest in science as a career than those who are
not exposed to SCAT dialogues.

Key Variables

Science Career Interest

General Science Interest

Interest in SCAT Careers

Science Career Choice

Samples

1976-77 6-dialogue sample

1976 3-dialogue sample

3-dialogue sample
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Analyses

Two types of analyses were used to test the hypothesis. The first
three scores (Science Career Interest, General Science Interest and Interest
in SCAT Careers) were examined using an analysis of covariance model. The
model statistically controlled for initial differences in interest by using
1977 pretest scores as the covariate and the 1977 posttest scores as the
dependent variable. These analyses of covariance were conducted for the
1976-77 6-dialogue sample and the 1977 3-dialogue sample.

The second type of analyses were chi-square analyses of Science
Career Choice responses. Contingency tables compared pre/post responses
on selection of science or nonscience careers for SCAT and NO-SCAT groups.

Appendix E presents output from these analyses. Tables include
interest pretest and posttest means and standard deviations by SCAT/NO-SCAT
by grade by sex and by race. Adjusted means for SCAT/NO-SCAT, grade, sex
and race are also presented.

Findings

The analyses of cova, ;ance revealed similar results or the first
three interest scores: Science Careei- interest, General Science Interest,
and Interest in SCAT Careers. As shown in Table 15, SCAT students in the
1977 3-dialogue sample scored significantly higher than NO-SCAT students;
SCAT and NO-SCAT students in the 1976-77 6-dialogue samples revealed no
significant differences. This may suggest that the major increase in in-
terest occurs from the initial exposure to the first three SCAT dialogues
but that this interest does not increase proportionately from exposure to
an additional 3 dialogues after the initial exposure.

In the case of the in SCAT Careers score, the SCAT effect
for the 1977 3-dialogue sample must be interpreted in light of a significant
SCAT/NO-SCAT by grade by sex interaction. Figures 4 and 5 are diagrams of pre and
posttest means for SCAT and NO-SCAT males and females by grade. For the male
group, SCAT fourth graders scored higher than NO-SCAT fourth graders. This
resulted from SCAT students scoring slightly higher at time of posttest than
at time of pretest while NO-SCAT students scored lower at time of posttest
than at time of pretest. Male SCAT and NC-SCAT 5th graders scored about the
same on posttest; on the pretest, SCAT male 5th graders scored higher than
NO-SCAT 5th grade males. Sixth g-ade SCAT and NO-SCAT students revealed a
pattern similar to the fourth graders with SCAT gaining slightly from pre to
posttest while NO-SCAT lost.

Female students revealed different interest in SCAT Careers score
patterns than males. Fourth grade SCAT females scored higher on the posttest
than NO-SCAT females. This was the res,J1t of SCAT student interest scores
remaining about the same from pre to posttest while NO-SCAT interest scores
dropped substantially. Fifth grade SCAT females also scored higher on the
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posttest than NO-SCAT females. These fifth grade differences were the re-
sult of a large increase in interest for SCAT female students and a large
decrease for NO-SCAT female students. Unlike the male group, 6th grade
SCAT and NO-SCAT females scored about the same on the pretest as on the
posttest; in both testings the NO-SCAT scores were somewhat lower than
the SCAT scores.

Table 15. Science interest score means and standard deviations for the
1977 3-dialogue sample and the 1976-77 6-dialogue sample

1977 3-Dialogue Sample

N

Pretest Posttest Adjusted

MeanMean SD Mean SD

Science Career Interest*
SCAT 192 5.3 2.6 5.7 2.4 5.5

NO-SCAT 253 5.0 2.3 4.8 2.8 4.9

General Science
Interest*

SCAT 192 16.6 4.9 17.3 5.9 16.8
NO-SCAT 253 15.6 5.5 14.9 6.9 15.2

Interest in

SCAT Careers*

SCAT 192 5.6 3.2 5.7 3.- 5.6

NO-SCAT 253 5.3 3.5 4.4 4.7 4.5

1976-77 6-Dialogue Sample

Science Career Interest
SCAT 176 5.5 5.5 2.5 5.4

NO-SCAT 109 5.4 2.4 5.2 2.9 5.2

General Science
Interest

SCAT 176 17.1 5.7 17.1 6.2 16.8

NO-SCAT 109 16.1 4.9 15.5 6.1 16.1

Interest in
SCAT Careers

SCAT 17o 6.5 3.0 5.3 3.5 4.9

NO-SCAT 109 5.0 3.5 4.6 3.5 5.1

* Significant SCAT effect at p:..05
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Table 16 summarizes the results of the analyses of covariance
on the three interest scores.

Table 16. Summary of groups with highest interest mean scores for
the 1977 3-dialogue and the 1976-77 6-dialogue samples

Science Career General Science
Interest Interest

Interest in
SCAT Careers

1977 3-Dialogue SCAT SCAT SCAT
Sample

4th Grade Males
4th Grade Females
5th Grade Females
6th Grade Males

1976-77 6-Dialogue
Sample

SCAT/NO-SCAT differences were not found to be significant fo
1976-77 6- dialogue sample . For tne 1977 3-dialogue sample the SCAT stu-
dents scored significantly higher than NO-SCAT students for all three in-
terest scores. For the Interest in SCAT Careers scores, SCAT 4th grade
males and females, SCAT 5th grade females, and SCAT 6th grade males scored
higher.

Chi-square analyses of Science Career Choice failed to reveal any
significant SCAT and NO-SCAT differences as far as selecting science as a
career.



Findings Related to
Career Maturity

Underlying the research goals and approach was the assumption
that elementary school students are in a dynamic stage of their lives
where maturation occurs quite naturally and quite dramatically. It was
precisely because of this assumption that elementary school students were
selected as the target population for this research. Career decision-
making was seen as a process which starts very early in life -- often
when a child lacks the information needed to make such decisions -- and
whic:, changes as the student matures. Thus, it happens that very early
the career options available to a student begin to become limited at a
time when the student is vulnerable to misinformation and, as importantly,
to cultural stereotypes as to what is and what is not an appropriate
career. The Science Career Awareness Training program, therefore, attempted
to aid students in the process of career decision-making by presenting
them with accurate, unbiased information about some careers which they
might have already eliminated or might have never considered as options
for themselves.

Hypothesis

It was hypothesized that students who are exposed to SCAT
dialogues will be able to make decisions about science careers in a more
mature way than those who are not exposed to'SCAT.

Key Variable

Career Maturity inventory -- Attitude Scale

Sample

1976-77 6- diai:gue Sample

Analyses

Analysis of covariance models examined differences in Career
Maturity Attitude (CMI-Attitude) scores for SCAT and NO-SCAT groups by
sex, by race and by grad:. The dependent variable was the 1977 posttest
score; the covariate, the 1976 pretest score. These analyses were con-
ducted for the 1976-77 6-dialogue sample only, since it was assumed that
growth in career maturity would manifest itself only over a reasonable
length of time.



Appendix G presents output from these analyses of covariance.
Tables include CMI-Attitude pretest and posttest means and standard de-
viations by SCAT/NO-SCAT by sex by race and by grade. Adjusted means
for SCAT/NO-SCAT, grade, sex and race are also presented.

Findings

The analyses revealed significant differences between SCAT
and NO-SCAT groups with NO-SCAT having higher CMI-Attitude scores.
Table 17 presents the mean CMI scores for these two groups.

Table 17. 1976-77 6-Dialogue Sample. CMI-Attitude Scale
means and standard deviations for SCAT and NO-SCAT.

1976 Pretest 1977 Posttest
Mean SD Mean SD

SCAT 176 27 5.4 29 7.3

NO-SCAT 109 26 5.9 31 8.8

The NO-SCAT scores were consistently higher than SCAT scores for males,
for females, for whites and for minorities. No significant interactions
of SCAT/NO-SCAT by race, by sex or by grade were found.



Findings Related to
Realism of Science Career Choices

One of the main problems in choosing an occupation is unrealism.
Many students tend to choose "attractive" careers about which they know
very little or for which they do not have the necessary skills. Since a
major goal of this research was to better inform students regarding science
careers and the kinds of work scientists do, it was expected that those
students who chose science careers would do so on a better informed and
perhaps a more realistic basis. Thus, one of the questions in evaluating
the SCAT program concerned realism of career choice and how SCAT and NO-
SCAT students compared on this dimension. For purposes of this study,
realistic career choices were operatiorally defined as follows:

e students with high knowledge or high math competency
scores being more likely to select science careers; and

o students with low knowledge or low math competency scores
being less likely to select science careers.

Hypothesis

It was hypothesized that students who are exposed to SCAT
dialogues are more likely to make realistic career choices than those
who are not exposed to SCAT diulcgues.

Key Variables

Science Career Choice

Knowledge of Science Careers

Iowa Test cf Basic Skills

Sample

1976-77 5-dialogue Sample

Analyses

Chi-square analyses were cond,,cted which compared SCAT and NO-SCAT
students' science/nonscience career choice contrplling separately for
level (high versus low) of knowledge and level of math competency. High
scores were defined as those that were one or mcre standard deviation



units above the combined SCAT and NO-SCAT group mean. Low scores were
defined as those that were one or more star and deviation units below
the combined SCAT and NO-SCAT group mean.

Findings

The chi-square analyses revealed no significant differences
between SCAT and NO-SCAT students in career choice. -F`s was true when
controlling separately for high and low level of knowledge and when con-
trolling separately for level of math competency. There were no signifi-
cant differences between SCAT and NO-SCAT students on the basis of realism
of career choice. Appendix H presents the percentages of high and low
scorers for SCAT and NO-SCAT who chose science-related careers. On the
pretest 76, the percentages.of high scorers who chose science careers
ranged from 32% to 54% for SCAT and 44 to 54% for NO-SCAT. Low scorers
who chose science careers ranged from 12% to 36% for SCAT and 18% to 36%
for NO-SCAT. On the posttest 77, the percentages of high scorers who
chose science careers ranged from 38% to 58% for SCAT and 55% to 70%
for NO-SCAT. Low scorers who chose science careers ranged from 32% to
58% for SCAT and 39% to 5Oc; for NO-SCAT.



Findings Related to

Stereotypical Career Choices

It is a well known fact that women and minorities are under-
represented in science careers. Even at the high school level, fewer
female and minority students tend to have career aspirations which are
science-related. On the other hand, those who do choose sc-ance tend to
shy away from areas such as mathematics and physics. Thviously, certain
cultural biases and stereotypes are operating which have the :affect of
steering females and minorities away from certain careers. In addition
to providing information about the kinds of work scientists do, another
goal of SCAT was to show students that women and minorities can and do
become all kinds of scientists. it was expected, therefore, that follow-
ing exposure to SCAT dialogues these cultural biases would operate to a
lesser degree.

Hypothesis

It was hypothesized that students who are exposed to SCAT
dialogues are less likely to select a career according to cultural career
stereotypes than those who are not exposed to SCAT dialo2ues.

Key Variables

Science Career Choice

Interest in SCAT Careers

Samples

1976 3-dialogue Sample

1977 3-dialogue Sample

Analyses

Several analyses were used to first identify pretest stereo-
typed career choices and then to examine SCAT and NO-SCAT responses.
Frequency counts were used to determine the numbers of males, females,
whites and minorities choosing science careers on the Pretest. Chi-
squares based on combined SCAT and NO-SCAT pretest data compared males

with females and whites with minorities on Interest in SCAT Careers.
Finally, chi-squares compared males with females and whites with
minorities on interest in SCAT Careers separately for SCAT and NO-SCAT
pretest and posttest.



Findings

Pretest Results. Table 18 presents the data compiled from
the frequency pretest counts. It lists the different science career
categories with the numbers and percentages of career choices for males,
females, whites, minorities and the total sample. Of the total number
of careers chosen, the percentages that were science or science-related
were 40.3% for females; 34.3% for males; 38.3 for whites and 34.6N for
minorities with 37.5% for the total sample.

Health Science had the largest percentage of career choices
with females and minorities choosing Health Science careers more often
than males and whites, respectively. In Physics, the trend was re-
versed: the percentage of males choosing a career in Physics was much
higher than that of females and the percentage of whites higher than
that of minorities. The percentage of males choosing Engineering was
over three times that for females, and minorities cnose Engineering
twice as often as did whites. For both Biological Science and Social
Science, the percentages of choices for whites were greater than those
for minorities, with only small differences between males and females.
In Chemistry, Earth Science, and Mathematics the small number of career
choices made it difficult to determine any substantial race or sex
differences.

A further breakdown of science career_choices appears in Ap-
pendix F whe.'e each science category is divided into even finer career
choices, allowing a more detailed look at trends in career choice. The
Health Sciences show sore interesting examples of career stereotypes.
While a large percentage of females chose N',.:rse, an even larger percen-
tage chose Doctor. The percentage of females choosing T1-,-tor, however,
was much smaller than that for males. The same relationship held for
minorities and whites, with the percentage of minorities choosing Doctor
greater than that for whites. More males and more whites tended to choose
Dentist than did females and minorities. The career choice of Veterin-
arian had almost equal percentages for male and female, while ,nites
chose this career more often than minorities. In the Biological Sciences,
the most popular choice for each student category was Biologist. Almost
equal percentages of males and females chose Zoologist, y't no minority
students chose this career. In Physics, Space Scientist accounted for
at least 75% of the choices for each student category. Engineering was
broken down into two careers: Engineer and Architect. Architect accounted
for over 85% of the female choices while choices for males, whites and
minorities were about equally distributed between Architect and Engineer.

Results of the pretest chi-square analyses using SCAT plus
NO-SCAT groups combined appear in Table 19. The table indicates sig-
nificant sex and race differences on Interest in SCAT Coseers. Eight

scientists are listed and the sex/race category of students favoring
a particular scientist is indicated (by grade).
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;e 19. 7977 3-7JM7o,7:,:e Sample. Sex anc: race. _ _

differences on pretest Interest in SCAT
Careers for SCAT plus NO-SCAT groups

Grade 4 Grade 5 Grade 6 Grades 4+5+6

Biologist

Chemist

Earth Scientist

Engineer

Health Scientist

Mathematician

Physicist

Social Scientist

Male**

Male**

Minoritj-*!

Male**
Minority* Male**

Minority**

Male**

Female** Female* Female* Female**
Minority** Minority** Minority** Minority**

1 Female**
Minority*

Minority*'c

Female*
Minority**

Female* Minority**

**P-05; *p.10

el Sex differences. For Chemist, a significantl larger
percentage -;f 4th grade males than females responded
positively. For grades 5 and 6 and grades 4, 5, and 5
combined, there were no significant sex differences in
favorableness towards Chemist. Males responded more
favorably to Engineer. This was true for each of the
three grades separately and for all three grades com-
bined. The reverse held true for Health Scientist with
females responding more favorably across all grade cate-
gories. For Mathematician, more females responded pos-
itively when comparing male and female 4th graders and
again when all three grades were combined.

No sex differences 4ere found for grades 5 and 6. More
females than males responded positively to Social Scientist,
but only at the sixth grade level. No significant sex
differences were found for Biologist, Earth Scientist or
Physicist.
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es Race Differences. As can be seen in Table 19, in all in-
stances the percentage of minorities responding positive:y
to a scientist was greater than that of whites. For Biol-
ogist and Engineer, 5th grade minorities tended to favor
these scientists more than whites, with no significant
race difference in grades 4 and 6 or in the combined grades.
For Earth Scientist and Physicist, no differences appeared
for the separate grades; however, in combining the three
grade levels, more minorities than whites tended to favor
these two careers. A significant difference was found
between whites and minorities across all grade categories
for Health Scientist. For Mathematician more minorities
than whites favored this career in grades 4 and 6 and in
grades 4, 5, and 6 combined. Minorities tended to respond
more positively to Social Scientist in arade 5 and in grades
4, 5, and 6 combined. No significant race differences were
found for Chemist.

Comparison of pretest and posttest responses. Results of the
pretest and posttest chi-squares for grades 4, 5, and 6 combined conducted
separately for SCAT and NO-SCAT appear in Table 20. The table lists eight
scientists and the sex/race category of student favoring a particular
scientist is indicated wherever significant chi-squares were found.

Table20. 1977 3-Dialogue Sample. Sex and race differences
on Interest in SCAT Careers for SCAT/NO SCAT
Pretest and posttest

Pretest Posttest
Sex Race Sex Race

Female*Biologist

Chemist

SCAT
NO -S CAT

SCAT
NO-SCAT

Earth Scientist
SCAT

NO-SCAT

Engineer
SCAT Male*

NO-SCAT Male**

Health Scientist SCAT
NO-SCAT

Mathematician

Physicist

SCAT

NO-SCAT

SCAT

NO-SCAT

Social Scientist
SCAT

NO-SCAT

*p<.10 ;

**p<.05

Minority*

White**

Minority**

Female** Minority*
Female** Minority**

Female** Minority**

Minority **

Minority**
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Male*
Male**

Female**

Female**

Female* -

Female ** Minority**

Female** Minority**



e Sex differences. For Bioiogist, females on the pretest
responded more favorably than males in the SCAT group;
on the posttest there were no sex differences for either
SCAT or NO-SCAT. For Chemist, Earth Scientist and Social
Scientist, no sex differences were present on the pre or
posttest. Males in SCAT and NO-SCAT groups responded
more favorably to Engineer on the pretest and posttest,
while females responded more favorably to Health Scientist.
For Mathematician, NO-SCAT females responded more favorably
than males on the pretest; on the posttest, both SCAT and
NO-SCAT females responded more favorably than males. No

sex differences were found for Physicist on the pretest;

however, posttest responses were in favor of females fc..^ the
NO-SCAT group.

Race differences. For Biologist, Earth Scientist, Mathe-
matician, Phy'cist and Social Scientist, NO-SCAT minor-
ities responded more favorably than whites on the pretest,
with no race difference for SCAT. By the time of posttest,
race differences favoring NO-SCAT minorities remained for
only two of these scientists -- Mathematician and Physicist.
For Chemist, white students in SCAT responded more favorably
on the pretest. For Health Scientist, both SCAT and NO-SCAT
minorities responded more favorably than whites on the pre-
test with no race differences present on the posttest.
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Findings Related to
Relationships Among Dependent Variables

In addition to looking at the relationship between SCAT/NO-SCAT
and knowledge about science careers and the relationship between SCAT/NO-
SCAT and interest in science as a career, in terms of evaluating the
impact of science career dialogues upon these and other variables we were
interested in the relationships these dependent variables have with one
another. Tire relationships were examined at four points in time: pretest
76, posttest 76, pretest 77, and posttest 77. Such an analysis allowed
not only an examination of how the variables were related, but also an
examination of How the relationships changed over time.

Hypothesis

It was hypothesized that the relationship between knowledge
about science careers and interest in science as a career and between know-
ledge and career maturity is likely to increase over time as stJdenfs acquire
more knowledge about science careers. Also, it was hypothesized that there
is positive relationship between competency in mathematics and knowledge
about science careers, interest in science as a career and career maturity.

Key Variables

Knowledge about Science Careers

Science Career Choice

Science Career Interest

Interest in SCAT Careers

Career Maturity Inventory

Iowa Test of Basic Skills (ITBS)

Sample

1976-77 6-dialogue Sample
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Analyses

Pearson product-moment correlations and point-biserial corre-
lations were obtained for pairs of variables.

Findings

Table 21 presents the correlations of knowledge about science
careers and interest in science as a career and career maturity. Only
one interest score, Science Career Choice, was used for this analysis.
While three other interest scores were available, only the Science Career
Choice scale was administered on the pretest and posttest 76, thus pro-
viding baseine cuter prior to initial exposure to SCAT dialogues. At
the time of pretest 76, there were negative correlations between Knowledge
and Science Career Choice. Of the six samples, all correlations were sig-
nificant at at least the .05 level except for 5th grade NO-SCAT. On post-
test 76, all correlations remained negative, with only one sample, 5th
grade SCAT, naving a significant correlation. On pretest 77, four of the
six samples had significant positive relationships between knowledge and
interest. By the time of posttest 77, all six samples had a positive
correlation significant at at least the .05 level.

Table ?1. 976 -77 :gue Salo e. Correlations of
Thowledge .areers with Interest
in Science aE a ',:aree,- anc with Lreer Maturity

Know!edge with

Science Career Choice

l 76 1977
:-osttETT: Pretest Posttest

4th Grade Total -. -. .23** .27**

5th Grade Total _.2.,:-* -.22 .20*- .30**

4th Grade SCAT -.33** -.7rJ .29** .28**

5th Grade SCAT _.92* _..:6*.,-
.0-i .21*

4th Grade "0-SCAT -.15 -.0 .17 .26*

5th Grade NO-SCAT -.2E* -.16 ."32** .32**

Knowledce with

Career Maturity

4th Grade Total .18*

5th Grade Total .40** .

7**
4th Grade SCAT .25*

5th Grade SCAT .33**

4th Grade NO-SCAT .08

5th Grade NO-SCAT .41**
,74*x

* p < .05; ** p 4 .01
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The correlations between knowledge and career maturity are
presented for pretest 76 and posttest 77. At the time of pretest 76,
all correlations were positive and significant at at least the .05
level except for the 4th grade NO-SCAT sample. By the time of posttest
77, all correlations were positive and significant at the .01 level.
There was a significant increase in the magnitude of the relationship
between knowledge and career maturity for two samples -- 5th grade
Total and 5th grade NO-SCAT.

Correlations between math competency and knowledge about science
careers, interest in science as a career and career maturity appear in
Appendix I. Though only one set of ITBS math scores was available for
each student (the 1976 5th grade sample took the ITBS in Spring 76 and
the 1976 4th grade sample took the ITBS in Spring 1977), the scores are
correlated with knowledge, interest and career maturity for four points
in time. We are assuming that students maintained the same level.of math
competency throughout the two-year period of the SCAT program. For each

of the six samples, there was a positive correlation between ITBS scores
and knowledge test scores. This was true for pre-and posttest 76 and for
pre-and posttest 77. Correlations between ITBS and career maturity are
ositive and significant at time of pretest 76 for all but the 4th grade
NO-SCAT sample and again positive and significant on the posttest 77 for
all samples except for 5th grade Total. There is no consistent pattern
of relationship between math competency and interest in science as a
career.



SUMMARY

In summary, the primary goal of this research was to eva,date
the effectiveness of :,,CAT in providing elementary school students in the
4Th, 5th and 6th grades with information about careers in science. Sec-

ondary gels were to evaluate the effect of SCAT or interest in science
as a career, career maturity, realism of career choices, and cultural
career stereotypes reflected in the selection and non - selection of science
careers. Finally, it was of interest to examine the relationship of the
factors mentioned above to each other. This section summarizes the re-
sults related to each of these goals including whether or not the research
hypothesis was confirmed,. for which groups it was confirmed and a brief
discussion of the results.

Concerning Knowlcd,ge About Science Careers

Overall, the result:: confirmed the hypothesis that students who
are exposed to SCAT dialogues are more likely to have greater knowledge
about science careers than those who are not exposed to SCAT dialogues.
This finding was more ccrsistent across subgroups (by sex, race, and
grade) for those who were exposed to the complete set of dialczues (at
least 6 of the 8 dialogues) than for those who were exposed to fewer
dialogues (at least 3 of the 8 dialool:es). These findings indicate that
indeed it is possible to affect elemar.;ary school students' knowledge about
science careers throuch the use of a non-biased, self-paced computerized
system. A computerized system such as SCAT, therefore, has the potential
of reaching large numbers of students in the late elementary school grades,
helping them to become more knowledgeable about science careers and thus
more able to begin to make career decisions based on accurate information.

Examination of Knowledge Test scores over four time periods
(pretest 1976, posttest 1976, pretest 1977, posttest 1977) revealed mixed
results related to the hypothesis that the knowledge gap between males
and females and between whites and minorities is more likely to be de-
creased for students who are exposed to the SCAT dialogues than for those
who are not exposed to the SCAT dialogues. The SCAT program was effec-
tive in reducing the white/minority knowledge gap for males, by helping
SCAT minority males to grow significantly more than SCAT white males;
NO-SCAT minority males, on the other hand, grew further and further be-
hind NO-SCAT white males. The SCAT program also had a significant im-
pact on females; it did not, however, have the effect of narrowing the
gap between white and minority females. This was primarily due to the
large stimulation of growth for SCAT white females, actually resulting
in the creation of a gap. Without the advantage of SCAT, nonetheless,
the NO-SCAT minority females continued to score lower than NO-SCAT white
females. These results suggest that SCAT can be quite effective in in-
creasing knowledge scores for all groups, particularly for those which
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have traditionally been the object of culturally-sanctioned career ste-
reotypes limiting their entrance into science-.-elated careers. However,
there does appear to be a need for the further development of SCAT as
it relates to female minorities, the group confronted with both sex and
race career stereotypes.

Concerning Interest in Science as a Career

Confirmation/non-confirmation of the hypothesis that students
who are exposed to SCAT dialogues are more likely to express interest
in science as a career than those who are not exposed to SCAT dialogues
was a function of the type of interest measure used. In general, the
hypothesis was confirmed when interest in science careers was measured
by means of specific questions with limited response categories. Thus,
when students were given well-defined forced-choices of science-related
versus non-science-related activities or work, the SCAT students (after
exposure to 3 of 8 dialogues) revealed more interest in science than the
NO-SCAT students. -(Similar- increases in interest did-not occur during
exposure to the second 3 dialogues when interest after.the first 3 dial-
ogues was statistically controlled.) The hypothesis was not confirmed,
however, when students were presented with the open-ended question,
"what is the one thing you want to be when you grow up?" In this instance,
the SCAT and NO-SCAT groups responded alike, i.e., science or science-
related careers were selected with about the same frequency.

These findings may result from the fact that the open-ended
measure of career choice was crude at best, allowing for a huge gamut
of responses. More likely, however, the findings may merely reflect the
fact that the SCAT students have only begun to have an increased interest
in science as a career. Their budding interests will, therefore, need
to be encouraged to grow before science career choices are as likely as
other more "traditionally acceptable" career choices to make the "final
selection." It may be quite unreasonable to expect such far-reaching
consequences from a program that was designed as an "awareness-raising"
opportunity. The results are promising, nonetheless, in that they show
that SCAT is a good first step toward influencing motivations related
to science career choices.

Concerning Career Maturity

The hypothesis that students who are exposed to SCAT dialogues
are more likely to increase in career maturity than those who are not ex-
posed to SCAT dialogues was definitely not confirmed. On the contrary,
NO-SCAT students consistently scored significantly higher on the CMI
Attitude Scale than SCAT students. Since this finding was a complete
reversal of the stated hypothesis, the CMI literature was re-examined
for clues to explain the findings.
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Crites has stated: "the two major problems in choosing an
occupation which arise in the course of care,- development during the
high school years are indecision and unreal" m." Crites, 1973, p. 32).
Carek (1965), Crites (1971) and Hollender Found that the CMI At-
titude Scale correlates with career unrealism ai;j indecision. Our re-
search, presented earlier, revealed no differ-noes between the SCAT and
NO-SCAT groups on realism of career choice wh2n realism was defined as the
percentage of students with high scores in knowle,.qe about science careers
and in math competency who selected science as 3 career, and likewise, the
percentage of students with low scores who selected non-science as a career.

Career indecision- on the other hand, was not measured in the
SCAT research. Goodson. (969)) found that upon entrance into college
career attitudes can become less mature (when compared W4..1 a control
group) since students are experiencing a new environment with which they
must learn to cope. It seems that a somewhat parallel situation was op-
erating for the SCAT students. They were being presented a new set of
alternative careers, many which they had not considered before, or had
considered "out of reach" and then rejected. Thus, an increase in inde-
cisiveness would be very natural under tne circumstances. Such indecisive-
ness is very likely a necessary part of the career decision-making matura-
tion process. For, at a time when most students were narrowing their career
options, the SCAT students were actually widening their career options as

evidenced in the three interest scores where SCAT students tended to increase
the'- interest in science more than NO-SCAT students. These findings suggest
that guidance may be an essential ingredient in a program such as SCAT.
Students who find themselves in an unfamiliar situation where they are
actually investigating careers which may be contrary to culturally-sanc-
tioned ideals will necessarily have to rethink their career decisions.
At this time, additional support and understanding can help these students
in their self-evaluation--a process which is so vital to making realistic,
satisfying career decisions.

Concerning Realism of Career Choices

The hypothesis that students who are exposed to SCAT dialogues
are more likely to make realistic career choices than those who are not
exposed to SCAT dialogues was not supported by the data. There were no
significant differences between SCAT and NO-SCAT students on the basis of
realism of career c'-Tice as defined by the percentage of students with
high and low knowledge about science careers and math competency scores
who selected science as a career. This suggests that exposure to SCAT
dialogues is not related to realism of career choice. These results,

however, should not be taken as conclusive for several reasons. First

of all, career choice was based on the open-ended question, "what is the
one thing you want to be when you grow up? This mc:,,:sure, which was the

only one available for the two-year group, was scored as a dichotomy. It

did not take into acco_.nt the exteTt to which the student intended to pur-
sue the career, e.g., technical- professional level. etc.: other, more
fully developed forced-choice interest measures were not available until
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the second year of the study. Secondly, the definition of realism of
career choice was limited. It did not examine the students interests
and capabilities other than knowledge about science careers and math com-
petency. It is possible that findings similar to that concerning career
maturity will surface; this might suggest an iterative process whereby
more unrealism results from presenting new career options at least initially.
The second step in the process may be to make the career choice realistic.
For example, a student could initially decide to become a doctor and later
modify this decision to a doctor's assistant or vice versa. For now, how-
ever, such hypotheses remain to be tested. Further exploration of this
question may prove interesting in understanding the career decisirsn-
making process.

Concerning Career Stereotypes

The hypothesis that students who are exposed to SCAT dialogues
are less likely to select a career according to cultural career stereo-
types than those who are not exposed to SCAT dialogues was not confirmed.
The analyses indicated that at the 4th, 5th and 6th grade levels, in com-
paring pretests and posttests for SCAT and NO-SCAT students, posttest
career preferences for SCAT students continued to exhibit the same pre-
test stereotypic trends following exposure to the science career dial- .

ogues. There was one exception -- at the time of pretest, more minority
students in the SCAT group tended to favor Health Scientist while on the
posttest, no race differences were found; however, this same relationship
was present for students in the NO-SCAT group. This suggests that while
certain stereotypes may shift over time due to maturation or other factors,
exposure to SCAT dialogues does not in itself have an immediate effect on
altering cu1tural biases. The students employed in the pretest-posttest
analysis were those who were exposed to only three science career dialogues.
It is possible that a second exposure to three or more additional dialogues
would produce different results.

Concerning Relationships Among the Variables

The hypothesis that relationships among the study variables would
change over time with increased exposure to SCAT was not confirmed. In no
case were there significant changes in relationships among variables from
one testing to the next, i.e., from pretest 1976 to posttest 1976 to pre-
test 1977 to posttest 1977. There were, however, the following significant
long-term changes in relationships, i.e., from pretest 1976 to posttest
1977.

The correlation betweer knowledge about science careers
and science career choice changed from a negative one at
the time of pretest 1976 to a positive one by the time
of posttest 1977, indicating that career decisions were
later being made on the basis of more knowledge. Since

the relationship was the same for both SCAT and NO-SCAT
groups, this change was probably due to maturational factors.



o For the 5th grade Total sample and 5th grade NO-SCAT sample,
there was an increase in the magnitude of the relationship
between knowledge about scientists and career maturity.
The fact that there was no similar increase for 5th grade
SCAT students ac,,,,,.cs to support the notion that an increase

in knowledge about science careers contributed to career in-
decision for SCAT students.

CONCLUSIONS

The Science Career Awareness Training (SCAT) program proved ef-
fective as a means of increasing knowledge about science careers and in-
teroFt in science as a career for students in the late elementary school
grades (4, 5 and 6). Thus, the SCAT program affects the knowledge and
the motivation bases of career choices. Participants in the program be-
came more indecisive as far as career choices were concerned, indicating
that new alternative careers were being considered. The final career
choice in response to the question "what is the one thing you want to do
when you grow up?" did not reflect changes in career choice realism or
stereotypes.

The SCAT program target population of late elementary school-
age children in the 4th, 5th and 5th grades seemed very ready and respon-
sive to the input of new career aiternatives. Among these students, cer-
tain stereotypic career-choice behaviors were already apparent suggesting
that the sooner new career choices are presented, the more likely they
are to have an impact. It may be that such innovative programs should
start even earlier in the 1st, 2nd or 3rd grades. In any case, career
stereotypic behavior patterns seem to start very early in life. Once a
student does enter school, his/her decisions reflect these stereotypes so
that by junior and senior high school many career possibilities are truely
cut of reach unless drastic ,-emedial measures are taken. Early interven-
tion measures, such as SCAT, may "slow down" or "reverse" these trends.

Lastly, the highly interactive computer dialogues were well re-
ceived by the students. They easily learned how to use the light pens and
keyboard. They enjoyed exploring the career choices, working the simulated
problems and looking at illustrations. Students are eager to learn and are
responsive to information presented in an interesting and innovative! manner.

On the whole, the SCAT program implementation and evaluation
proved successful in introducing late elementary school children to new
science careers by using a highly interactive computer-based system, :t

also raiced some questions which relAto to how career choiros are iovelopoei
over time, starting at a very early aae and continuing through high school
and college and, indeed, throughout life.

-58-

66



REFERENCES

Ansell, E. M. & Hansen, J.C. Patterns in vocational development of urban
youth. Journal of Colmselina Psychology, 1971; 18(6), 505-508.

Borow, H. Development of occupational ray :ves and roles. In L. W. Hoffmar
& M. J. Hoffman.(Eds.), Review of Child Development Research. New
York: kussell Sage Foundation, 1966.

Bowlsbey, J. Harris. Computers in guidancr: a status report. Western
Maryland College: Author, 1975.

Brown, j., & MacDougall, M. Computerized simulated games: A socialization
tool for child guidance. Paper presented at the convention of the
American Personnel and Guidance Association Atlantic City, April 4-8,
1971.

Bukoski, W. J. & Korotkin, A. L. Cc7puting activities in secondary education.
Washington(, D.C. American Institutes for Research, 1975.

Cairo, P. C. Annotated Bibliography-on Computer-Assisted Counseling and
Guidance. U.S. Army Research institute. TR-77-Al, 1977.

Carek R. The interrelations beteen social desirability, vocational maturity,
vocational realism, and vocational decision. Unpublished master's
thesis, University of Iowa, 1965. Cited from John 0. Crites, Career
Maturity Inventory Administration and Use Manual, CTB/McGraw-Hill, 1973.

Conmy, J.B.,Tiademan, D. V. & Korotkin, A.L., Developmcnt of interactive dia-
logue modules that would provide junior officers with information about
Army career planning policies, procedures and strategies. Washi,-Igton,
D.C. American Institutes for Research, 1973.

Cooley, W. Attributes of potential scientists. Harvard Educational Review,
1958, 28, 1-18.

Cooley, W. Career deve Jpment of scientists. Cambridge, Mass.: Harvard
University Graduate S-Cool of Education, 1363.

Crites, J. 0. Measurement of vocational maturity in adolescence: Attitude
test of the Vocational Development Inventory. Psychological Monographs,
1965, 2, (Whole No. 595).

(.rites, J. 0. Vocational Psychology. New York, McGraw-Hill,. 1939. Cited from
John 0. Crites, Career Maturity Inventory Administration and Use Manual,
CTB/McGraw-Hill, 1973.

Crites, J. 0. The maturity of vocational attitudes in adolescence. Washington,
D.C. American Personnel and Guidance Association, Inquiry Series Monograph
No. 2, 1971. Cited from John 0. Crites, Career Maturity Inventory Admin-
istration and Use Manual, CTB/McGraw-Hill, 1973.

Crites, 3.0. Career Maturity Inventory Administration and Use Manual. CTS/
McGraw-Hill, 1973.



ontinued)

Eid'uscr., E. Sciehtists: Thir osychologcal world. New York: Basic Books,

.962.

Eid.Jscn, F. & Beckman, L. (Eds.), Science as a career choice: Theoretical

1: empirical, studies. New York: Russel Sage Foundation, 97?.

F.-tpn, B. F. Vocational development c. children. (Doctoral dissertation,

cf Missouri) Ann Arbor, Min.h.: University Mi-rofilms, 1971.
7%-10,602.

Goobson, "A study to determine the value of vocational college orienta-

toin groups 7 a comparison of various approaches. Unpublished doctoral

dissertation, Brigham Young University, 1969. Cited from John 0. Crites,

:areer Maturity inventory AcmrlistratThl, and Use Manual, CTB/McGraw-Hill,

-a-ness, S. et al. The inf'uehce of vocational information on the career
development of alemenfary.school children. Manassas, Va.: Prince

:0.:nty School Board, February, 197- ED 075 733.

The computer: Guidance tco1 of the future. Journal of Counseling

Ps.yohoThcy, 7974, 91() , 331-339.

7:ehden, :nterrela4-ionships o .;ocational -.aturity, consistency
and realism cf vocational choice, sch(rl grade and age in adolescence."

spec master's thesis, Jnivers--y of Iowa, 1964. Cited frog. John

C.:;:reer MLtty Invent0r, Administration and Use Manual, CTB/

far J.

h he' ger, Piaget, : The growth of -pgical thinkinc from childhood

Basic Books, 1958.

-ten-at'cna7 Fec'eation of :nformation Processing. Proceedings of the Second

:Phfererce or Computers in Education. Amsterdam, 1975.

ited by H. Sort, ;. Sevelopment of occupational motives

Tn -evelopment of an instrument to evaluate sixth and rinth grade

-e-t attitude- tncrci science an scientists. (Doctoral diss_rtation,

vicgar, Ann .Arbo,, Mich.: Unlversity Microfilms, 1970.

-e se:ecticn of an occ'Jpatichal counseling computer network

rc- avy recruiting environment. Proceedings of the Military

Aspot,ation, 1976.

P7felocment analysis of an r ent to meas_re attitudes

p= uppen 21ementary cjyf s. 7Doctcr,:,: dissertation, Kent

Michigan: 'university Microfilms, 1972. No.



REFERE.,ES (Continued,

Rever, P Sci.itific and technical careers: Factors influencing development
during the educational years. Iowa City, Iowa: The American College
Testing Program, 1973.

Roe, A. Early determinants of vocational choice. Journal of Counseling
Psychology, 1957, 4, 212-217.

Roe. A. A psychologist examines 64 eminent scientists. Scientific American,
1952, 187, 21-25.

Roe, A. The psychology of the scientists. Science, 1951, 134, 456-459.

Super, D. E. & Overstreet, P. L. The vocational maturity of ninth grade
boys. New York: Bureai of Publications, Columbia University Teachers
College, 1960.

Super, D. E. The Psychology of Careers: An Introduction to Vocational
Development. Ned York: Harpe- & Brothers, 1957a.

TieoLian, D. V. D'Hara, R. P. Career Development: Choice and Adjustment.
Now York: college Entrance Examination Board, 1963.

U.S. Department of Labor. Occupational Information Systems Grants Program:
State c'ro,:ect Summaries. Washington, D. C., 1977.

Vonuracek, S. & Kircnner, E. Vocational development in early childhood:
hn examination of young children's expression cf vocational aspiratons.
Journ of ':ocational Behavior. 1974, 5. 251-260.



APPENDICES

()
-62-



Appendix

A

B

LIST OF APPENDICES

Description

Excerpt from a SCAT dialogue entitled "The
Work of the Biologist"

Instruments Used to Measure Knowledge and
Interest in Science as a Career

Knowledge Test

Science Career Interest

General Science Interest

Interest in SCAT Careers

Science Career Choice

C Results of Analyses of Covariance of Raw Knowledge
Test Scores

r

G

1976-77 6-dialogue Sample

1976 3-dialogue Sample

1977 6-dialogue Sample

Results of Analyses of Variance of Knowledge Growth
Scores for 1976-77 6-Dialogue Sample

Results of Analyses of Covariance of Interest Scores

1976-77 6-dialogue Sample

1977 3-dialogue Sample

Numbers and Percentay.s of Students Choosing Careers in

the Different Science Categories on Pretest Instruments

Results of Analyses of Covariance of Career Maturity
Scores

Percentages of Students Scoring High/Lu;1 on Knowledge

for tht 1976 -77 6-Dialogue Sample

Results of ITBS Mathematics Correlati:s fcr the 6-
Dialogue Sample



APPENDIX A

Excerpt from 3 SCAT dialogue entitled "The Work of the Biologist"

The following is an excerpt from the SCAT dialogue,
"The Work of the Biologist." The frames are presented just as
they appear to the student. Any comments or aids to the reader
are written in italics so as to distinguish them from the actual
dialogue frames. Asterisks indicate a break in the normal flow
of the dialogue, i.e., the omission of one or more frames.

The dialogues are branched as a function of the
student's response as follows:

CA Indicates the comnuter response to a correct
answer

WA Indicates the computer response to a wrong
answer

2nd WA Indicates the computer response to two con-
secutive wrong answers.

Throughout the dialogue, the student is referred
to color-coded pictures in the SCAT photo album. The photo
album, designed in flip-chart style, was placed on a pedestal
next to the computer console.
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Hi Shirl

Welcome to the world

of Biologist!

Biology is the science

of life. A biologist is a

scientist who works with living

things. Biologists study all

kinds of plants and animals.

Shirl, use the light pen

to point to your answer.

A biologist studies

Cars and bicycles

Plants and animals

Rocks and minerals

CA You're right!

A biologist studies living things.

Either WA Not quite.

Hint: A biologist studies

living things.

Let's try the question again.

2nd WA A biologist studies living things.

Biologists study plants and animals.



Student chooses

to continue:

You've seen that biologists

work with plants and animals.

Now point the light pen to

your choice:

1. Tell me about biologists and

their work.

2. Let me choose a different

scientist.

Turn to the green page 1.

The biologists on page 1

are working with animals. They

are trying to learn more about these

living things .

Biologists who work with animals

have a special name. They are

called zoologists.

Zoologists often study only one

kind of animal. For example, some

zoologists work only with fish or

only with birds. Others work only

with sn-TIkes or with insects.

('7tua,=n,t- ff.nds Siologist

7,*01:CS, ra.o.e I.)

The student continues t'nroug'n ti:e dialogue to find out ote.er

sucn as .?7otanists and ecologists. He /she finds out the di:=1rerent rJlaces

:9iologists ,..7orR and the kinds of r)ro:olems t;:ey :g;-..t stud%
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The biologists on page 2 are

working with plants. One is trying

to gcow a new kind of corn which

will give more food.

A biologist who works with

plants is called a botanist.

* * * * * * * * * * * * * * * *

.7,1270S on e 2.)

c_v biologists work in Laboratories

like those on page 3. Just like the

biologists who work outdoors, these

biologists try to learn more about

living things.

One biologist on page 3 is

studying a virus. Viruses are very

tiny living things which may

cause a sickness. They can give

people colds or the flu. Biologists

try to learn more about viruses to

help people stay well.

tO

7CS 2: Z.)

"oi,ont -f O'ne 1Jor: t;-.ey do,

7r2-: OTt':OK of

t;-.2-c--;- 2 7- "Y' .-10.11:(7 Ot r:ore

Cis or:e

You've learned som ping about

the work of a biologist.

Now use the light pen to choose:

1. Tell me more about biologists

and let me help a biologist

work.

2. Let ME help a biologist work.



Ire stuaent

chooses to hel-p

a bio7-ogist work:

CA

Let's help a biologist who

studies living things in their

natural environment.

The biologists on page 5 work

with a pond environment. They

study things in and around the

water.

Now look at page 6.

tua:nt turns to

.notos on pc.:ge 5.)

.2
(Ss.ueKt. turns to

Let's help the biologist find the answer :-:o:os on ru e 6.)

to a question about this pond environment.

First you need to be an observer and

look at the things in this pond.

* * * * * * * * * * *

This pond has some different

kinds of plants. One kind looks

like green scum on top of the water.

Look at the pond again. Then

point the light pen to the name of

this "green scum" plant:

Algae

Cattails

That's Right!

The green scum on top of Aye

water is a plant cared algaE.

WA The green scum on top of the water

is a plant called alcae.



Very tiny algae live in all

parts the pond. These algae make

the look green. When there

are lots of algae in one place,

they may hook together to make the

green scum you see cn page 6.

* * * * * * * * * * * *

L...1)k at the algae on the pond.

They are growing on only one part

of the pond. Why don't the algae

grow on top of the rest of the

pond? Yc.,u are going to help the

Biologist answer this question.

line student is led "CO 22200,.2 "sunlit" as Pi-ze probable cause of s;7e algae

He/s;-.e PesPs P-nis ide_z fol:o-2ing t'rlroug;1 an experiment

in pond water is placed in ars positioned eac;2 receives

different =aunts of sunlig2:P. 3? - end of P;:e. esr,eri7ent 7.-;:e student

is able to concl:de 7kC: vine a7.2.:, cord :)-nere p.7-:ere L'as more

The experiment 3howe.a' you that

algae grow best in a lot of sunlight.

Now point the light pen to why acre

grow on :op of only one part of

the pond:

The algae part of the por ccts

more sunlight than the rest.

There were no snails in the algae

par.. of pond.



CA

WA

CA

WA

The algae part of the pond gets

more sunlight than the rest.

Great! The biologist needs more

helpers like you!

Algae grow on top of only one

part of the pond because that part

gets more sunlight than the rest.

Snails live in all parts of the pond.

If you set up a fish tank in

your classroom, you would not want

the algae scum to ;row in it. Point

the light pen to where you would put

the fish tank so algae would not grow:

Near a window with a lot of sunlight

Near a window with only a little sun

Remember: A lot of sunlight helps

algae grow.

You would put the fish tank rear a

winJc\,. .ith only a little sunlight.

Thank you for he-ping the biologist!

Would you like to be a biologist

someday? Use the light pen.

Yes Yaybe No



Please tell your teacher that

you have finished the biologist!

See you later, Shi -l.

Now type sign off and then press ENTER.
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KNNLEDGE TEST

Directions: 'lace a circle around the letter in front of the 1:4ords

which best complete each sentence. If you are not sure

o' the answer, put P circle around (d).

1. Scientists are men and women who study

a. our country's laws.

b. .iving and nonliving things.

c. the history of the world.

d. I'm not sure.

2. Most scientists try to find answers to their questions by

a writing reports

sc.udying othLr planets

doing an experiment.

d I'm not sure.

3. Biologists

a. work with plants and animals.

b. war:: with rocks, air, and oceans.

learn what things are made of.

d. I'm not sure.

which of the following -;s a nealth scientist?

a.

b. dentist.

c. geologist.

d. I'm not sure.

CONTINUE TO NEXT PAGE

-B.1



5. chemists

a. work with shapes and numbers.

b. find out what people think.

c :earn what things are made of.

d. I'm not sure.

6. A zool-st might study

a. soil.

O. camels.

c. roses.

d. I'm n sure.

7. Ma'Jematiciar,s

a :wild roads and buildings.

with ..-rapes and numbers.

c stu'y mLn Lc.w 1;vEL.

c. I'm 7ct

S. A botanist works with

a. rocks.

b. plants.

c. animals.

d. I'm not sure.

9. A physicist might learn about

a. light from the sun

b. shells form the sea.

c. rocks from a mountain.

d. I'm not sure

CONTINU' TO NEXT PAGE

B.2 84



10. Socia7 scientists

a. work with numbers and ,:)apJs.

b. work with plants and animals.

c. study man and how he lives.

d. I'm not sure.

11. Engineers

a. design anc' build roads, buildings
and radios.

b. find out how people cake a living.

c. try to find cures for -liseases.

d. I'm not sure.

12. A geologi_A may be called a(n)

a. physicist.

b. biologist.

c earth scientist

d. I'm not sure.

13. Physicists

a. stur:y man and how he lives.

work with plants and animals.

c. learn about energy and matter.

d. I'm not sure.

14. Meteorologists learn about

a. stars.

b. rocks.

the weather.

d. I'm not sure.

CONTINL5 TO NEXT PAGE



15. Which scientist studies hpw cavE Ten -:iveP

a. physician.

b. anthropolog

C. economist.

d. In not sure.

16. Health scientists

a. find out what pep,: hink.

b. lea:- about the wea!-.'...

c. help people who or sick

d. I'm not sure.

17. A good way to 'find out attitudes or opinions is by

a. writing a report.

b. doing ?!. survey

c. reading a.

d. I'm nsc sure.

18. h scientists

L. learn auout diseases and Hip pecpie who are sck.

L. learn about rocL. uceans, and a.r.

study ma'r: and how he lives.

d. I'm not sure.

19. 1- chemical test tells us

a. what people think.

J. what things :re made 3f.

C. hDY4 thins wc-k.

d. I'm not sure.

8.4
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20. In their work, engineers try ) find out

a. how peopl spend the it

b. ';'hat the wethe: will be like.

c. how to make better products.

d I'm not sure.

21. A scientist wno micht help pan the oE'.th of a spaceship 's

a. a m:thematiciah.

D. a biologist.

c. an economist.

d. I'm not sure.

22. An astronomer studies

a. air pollution.

b. shapes and numbers.

c, stars and planets.

d. I'm not sure.

23. In their work health scientists may tr to rind

a. new ways to make elLotriC7y.

b. --,at other planets are made lf.

c. cures for diseases.

d. I'm not sure.

24 The scientist wno tries to find out what rocks .rom

the moon are mace of is a

a. sociologist.

b. chemist.

c. botanist.

d. I'm not sure.

B.5 CONTINUE TO NEXT PAGE



25. A scientist who designs cars and airplanes is

a. a chemist.

P. an engineer.

C. a social scientist.

u. I'm not sure.

26. in his work a mathematician might

a. operate a cash register.

D. write a secret code.

c. sell tickets to a game.

In not sure.



C.APE=P TER7cT

Directions: Place an (x) beside the things you m:hit like to do when

you grow up. Answer every question. Select one answer

from each pair even if you really don't want to do either.

WOULD YOU RATHER...

a. nelp take care of sick people?

b. be in a ci':-.cus?

2 a. be a police officer?

work with animals and plants?

3. a. work with rocks, the weather or the oceans?

b. sell things in a store?

a. run your own business?

b work wit:. chemicals and test tubes?

5. a. study about people?

be a lawyer or a judge?

6. a. drive a bus or taxi?

b. design and build roa adios, airplanes?

a. wor with numbers, sr;apes and computers?

5. work for c radio or TV station?

8. a. act in plays movies?

D. study the planets and stars?

a. wprk in a laboratory?

D. J.2 in sports:

10. a. teach in an elementary school?

b. be a science teacher?

6.7

S'j



O'rections: For each pair pi' sentin_a'o, check the cne thing you

would rather do. Ycu :7) t choose one of the two things.

WOULD YOU RATHER...

a. Take a sock from the library on dinosaurs?

b. Take .7_7 a book from the library on ghost stories?

isle an art gallery?

b. Visit the Zi..3?

3. a. Make up a new word game?

b. Make up a secret code with numbers?

4. a. Plan a science fair?

b. Begin a chool newspaper?

5. a. Lean-, why people sometimes argue?

b. Learn how to ..(;te stories for a newspaper?

6. a. Make posters telling peole not to litter?

b. Find out how air pollution harms our health?

7. a. Put together a model airplane?

D. Do a paint-by-number drawing?

8. a. Work with clay and paints?

b. Work with chemicals and test tubes?

9. a. Take piano lessons?

b. 7,ke lessors first-aio'?

10. a. Receive a camera as a gift?

b. Receive a calculator as a gift?

CONTINUE TO NEXT PAGE
3.8



1:1. a. L_earn how tc :iake a magnet?

b. _arn how to weave baskets?

12. Visit a factory?

b. Visit a weather station?

J. a. Hel set up an aquarium in the classroom?

b. Learn how to make ice cream?

IA
& . a Draw a picture for the cover of your favorite book?

n. Draw a pictur showing a pity of future?

15. a. Writes a report on how Eskimos live?

D. Write a report on your favo site TV star:

a. Visit a hospital?

b. Visit a courtroom?

17. a. Make up a comic strip?

b. Draw a floor-plan of your school?

18. d. Collect rocks anq shells?

b. Collect stamps and coins?

19. a. Have a senator visit your Cass?

D. Have an astronaut visi your class:

20. a. Go to see a -rove?

b. Visit a museum?

a. Lca,Iii "uw ,u irQr a

b. LeTrn how to make puppets?

B.9

CONTINUE TO NEXT PAGE



22. a. FinC T..it what ho: -Hays people celebrate in othe- :ands?

D. about how you celebrated your favorite -.olidav?

23. a. Make up a s'c.ory about a dog that talks?

b. Make up a st,Jry :;out a trip to Mars?

24. =. Find out about the history r-t- ice skates?

b. Find out who invented the first microscope?

25. a. Get a watch for your birthday?

b. Get a chemistry set for your birthday?

25. a. Make a new chemical from vinegar and baking soda?

Make a salt and flour map your state?

2'. a. Work crossword puzzles?

b. Work math problems on the caiculatc'?

23. a. Look through a microscope?

b. Take pictures?

29. a. Watch a TV show about history?

p. Watch a TV show about animals?

30. a. Learn how to tie dye?

b. Learn how bees make honey?

92



INTEREST SCAT C,2,REERS

NO

CIRCLE THE YCL FEEL:

Would you like to become a Blologist?

Would you like to become a Chemist? YES MAYBE NO

Would you like to become an Earth Scientist? YES MAYBE NO

Would you like to become an Engineer? YES MAYBE NO

AIDU1CL 'ou like to become a Health Scientist? YES MAYBE tx,nu

Would you like to becb7E a Mthematician? YES MAYBE NO

Would you like to become a Physicist? YES MAYBE NO

Would you like become a u_cial Scientist? YES MAYBE NO

SCTFNO; CARER CHOI:7

What is t c -.e thing you really want t when you grow up?
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Table C.1

TOTAL

N M SD

SCAT

Total 176 13 I.'

Gr 4 83 11 3.4

Gr 5 93 13 4.3

Male 94 13 4.5

Female 82 12 3.4

White 127 13 3.9

Minority 49 11 4.1

r NO SCAT

Total 109 12 4.0

Gr 4 50 11 3.3

Gr 5 59 12 4.5

fIS

Male

Female

White

Minority

SCAT plus NO SCAT

Total

Gr 4

Gr 5

35 12 4,1

74 12 4,0

75 12 3,9

34 11 4.3

285 12 4.0

133 11 3.3

152 13 4.4

Male 129 13 4.4

Female 156 12 3.7

White 202 13 3,9

Minority 83 11 4.2

6-Dialogue Sample. 1916 Pretest Knowledge Test Score

N's, Means and Standard Deviations For SCAT, NO-SCAT

and Total Samples by Grade, Sex and Race

MALE FEMALE WHITE MINORITY

N M SD N M SD I N M SD N M SD.

94 13 4.5 82 12 3.4 1 127 13 '3.9 49 11 4.1

40 12 3.9 43 11 2.7 58 12 3.2 25 11 3,7
54 14 4.9 39 13 3.5 69 14 4.0 24 11 4.6

. M.

- X65144.0 29 10 4.8
". Mso

- 62 12. 3.5 20 12 2.9

P I 0

65 14 4.0 62 12 3.5 - -

29 10 4 . 8 20 12 2.9 - - - -

35 12 4.1 74 12 4.0 75 12 3.9 34 11 4.3

18 11 3.7 32 11 3.1 1 33 11 3.3 17 11 3.3
17 13 4.4 42 12 4.5 1 42 12 4.3 17 12 5.1

- - 22 12 4.4 13 12 3.6
- - - X53 12 3.7 21 11 4.7

22 12 4,4 53 12 3.7 1 - - - - -
13 12 3,6 21 11 4.7 I -

129 13 4,4 156 12 3.7 1 202 13 3.9 83 11 4.2

58 12 3.9 75 11 2.8 91 12 3.2 42 11 3.5
71 13 4.8 81 13 4.1 X111 14 4.2 41 12 4.8

- 187 14 4.2 42 11 4.5
- - - 1115 12 3.6 41 12 3.9

87 14 4.2 115 12 3.6 I - -

42 11 4.5 41 12 3.9 I -



Table C.2
6-Dialogue Sample. 1976 Posttest Knowledge Test Score
N's, Means and Standard Deviations For SCAT, NO-SCAT
and Total Samples by Grade, Sex and Race

TOTAL MALE FEMALE WITE MINORITY
N M Sp I N M SO N M SD I N M SD N M SD

SCAT

Total 176 14 4.4 94 15 4.6 82 14 4.2 1127 15 4.1 49 13 5.0Gr 4 83 13 4.0 40 14 4.2 43 12 3.5 58 14 3.7 25 12 4.7
Gr 5

93 15 4.6 54 15 4.8 39 15 4.2 69 16 4.2 24 14 5.3

Male
94 15 4.6

65 16 4.0 29 13 5.2
Female 82 14 4.2

-
62 14 4.0 20 13 4,8

Mite 127 15 4.1 65 16 4.0 62 14 4.0 - - - - -Minority 49 13 5.0 29 13 5.2 20 13 4.8 I - - - -
NO SCAT

Total 109 12 4.2 35 11 5.0 74 12 3.9 75 12 4.1 34 12 4.7
Gr 4 50 11 4.0 18 11 5.1 32 11 3.3 133 11 4.1 17 11 3.9Gr 5 59 12 4.4 11 12 4.5 42 12 4.2 42 12 4.0 17 13 5.3

Male
35 11 5.0 *I

- 22 11 4.9 13 12 5.2
Female

74 12 3.9
- 53 12 3.7 21 12 4.4

Mite 75 12 4.1 22 11 4.9 53 12 3.7 I - - - .1 M-Minority 34 12 4,7 13 12 5.2 21 12 4.4 I - - - .
- .

SCAT plus NO SCAT

Total 285 13 4.5 29 14 4.9 156 13 4.1 1202 14 4.3 83 12 4.9
Gr 4 133 12 4.1 58 13 4,8 75 12 3.4 91 13 4.0. 42 12 4.4Gr 5 152 14 4,7 71 15 5.0 81 14 4.5 111 14 4.5 41 13 5.2

Male
129 14 4.9

- 187 15 4.7 42 12 5.2
Female

156 13' 4.1
- 1 115 13 4.0 41 12 4.6

97
White 202 14 4.3 87 15 4.7 115 13 4.0 -

.98Minority83 12 4.9 42 12 5,2 41 12 4.6



Table C.3

TOTAL

N M SD

SCAT

Total
176 17 4.4

Gr 4
83 16 4.7

Gr 5
93 19 3.7

Male

Female

94 18 4.5

82 17 4.2

White
127 18 4.3

Minority 49 16 4.4

NO SCAT

Total 109 16 4.0

Gr 4 50 15 4.4

Gr 5 59 18 3.1

Male 35 17 4.3

Female 74 16 3.8

White
75 17 4.0

Minority 34 16 3.9

SCAT plus NO SCAT

Total 285 17 4.2

Gr 4 133 16 4.6

Gr 5 152 18 3.5

Male 129 18 4.5

Female 156 17 4.0

White
202 18 4.2

Minority
83 16 4.1

6-Dialogue Sample., 1977 Pretest Knowledge Test Score

N's, Means and Standard Deviations for SCAT, NO-SCAT

and Total Samples by Grade, Sex and Race

MALE FEMALE WHITE MINORITY

N M SD N M SD I N M SD N M SD

94 18 4.5 82 17 4.2 1 127 18 4.3 49 16 4.4

40 17 5.0 43 15 4.2 58 17 4.3 25 14 5.2
54 19 3.9 39 19 3.4 69 19 3.9 24 17 2.5

- 65 19 4.7 29 11 3.5
- 01

62 17 3.6 20 15 5,2.

65 19 4.7 62 17 3.6 -

29 17 3.5 20 15 5.2 I

35 17 4.3 74 16 3.8 75 17 4.0 34 16 3.9

18 16 5.1 32 1; 3.9 1 33 15 4.5 17 14 4.0

17 18 2.9 42 18 3.2 142 18 3.2 17 17, 2.9

am a. 2? 11 3.9 13 15 4.6

53 16 4.0 21. 16 3.3

22 17 3.9 53 16 4.0

13 15 4.6 21 16 3.3

29 18 4.5 156 17 4.0 1 202 18 4.2 83 16 4.1

58 17 5.0 75 15 4.1 91 16 4.4 42 14 4.7

71 18 3.7 81 18 3,3 i 111 19 3.7 41 17 2.6

- 181 18 4.5 42 16 3.9

- 1115 17 3.8 41 15 4.4

87 18 4.5 115 17 3.8
I -

42 16 3.9 41 15 4.4 i



SCAT

Total

Gr 4

Gr 5

Male

Female

White

Minority

NO SCAT

7, ble C.4
6-Dialogue Sample. 1917 Posttest Knowledge Test Score
Nis, Means

and-Standard Deviations for SCAT, NO-SCAT
and Total Sample's

by Grade, Sex and Race

TOTAL

N M SD

116 18 5.2

83 16 5.8

93 20 3.9

94 19 5.1

82 17 5.2

127 19 5,3

49 17 4.9

Total 109

Gr 4 50

Gr 5 59

Male
35

Female 74

16 5.8

14 5.2

17 6.0

15 6.5

16 5.4

White
75 16 5.5

Minority 34. 14 6.2

SCAT plus NO SCAT

Total

Sr 4

Gr 5

Male

Female

White

1.01, Minority

285 17 5..6

133 16 5.7

152 19 5.1

129 18 5.8

156 17 5.3

202 18 5.5

83 16 5.6

MALE

N M SD

FEMALE
WRITE

MINORITY

N M SD I N M SD N M SD

94 19 !.1 82 17 5.2 1 127 19 5.3

40 18 5.8 43 15 5.7 58 16 6.4
54 20 4.4 39 20 3,0 69 21 3.1

-
65 19 5.0

- - 62 18 5.5

49 17 4.9

25 16 4.5

24 18 5.3

29 18 5.3

20 16 4.0

65 19 5.0

29 18 5.3

35 15 6.5

18 15 6.4

17 16 6.8

62 18 5.5 - -

20 16 4,0 I

74 16 5.4 75 16 5.5 34 14 6.2

32 14 4.5 I 33 15 5.0 17 13 5.4
42 17 5.8 I 42 17 5.8 17 16 6.7

- 22 16 6.6 13 14 6.3
- I 53 16 5.1 21 15 6.2

22 16 6.6

13 14 6.3

129

53 16 5.1 I -

21 15 6.2 1 -

18 5.8 156 17 5.3 1 202 18 5.5 83 16 5.6

58 17 6.1 75 15 5.2 91 16 5.9 42 15 5.1
71 19 5.4 81 18 4.9 111 19 4.7 41 17 5.9

-

- I 87 19 5.6 42 17 5.9
- 1115 17 5.4 41 15 5.2

87 19 5.6 115 17 5.4 -

42 17 5.9 41 15 5.2 - GA

to



Table C.5 6-Dialogue Sample. Results of Analyses of Covariance of
as the DependentKnowledge Raw Scores Using 1977 Pretest

Variable and 1976 Pretest as the Covariate

TYPE OF ANALYSIS SOURCE OF
OF COVARIANCE VARIATION Df MS F - RATIOS

Treatment by Grade
by Sex

Covariate 1 1646.51 142.90**

Main Effect

Treatment (TR) 1 15.82 1.373
Grade (GR) 1 221.-5 19.262**
Sex 1 12.08 1.048

Interactions

TR x GR 1 1.48 .128
TR x SEX 1 2.63 .228
GR x SEX 1 25.56 2.218

TR ,x GR x SEX 1 .74 .064

Residual 276 11.52

Raw Regression Coefficient .597

Treatment by Grade
by Race

Covariate 1 1646.51 144.22**

Main Effect

Treatment (TR) 1 21.39 1.874
Grade (GR) 1 220.43 19.307**
Race (R) 1 44.09 3.862*

Interactions

TR x GR 1 3.24 .284

TR x R 1 .63 .055

GR x R 1 21.71 1.901

TR x GR x R 1 4.98 .436

Residual 276 11.42

Raw Regression Coefficient .597

Treatment by Sex
by Race

Covariate 1 1646.51 139.96**

Main Effect

Treatment (TR) 1 10.01 .838

Sex 1 19.18 1.607

Race (R) 1 52.72 4.417*

Interactions

TR x SEX 1 8.58 .719

TR x R 1 1.49 .125

SEX x R 1 6.68 .560

TR x SEX x R 1 74.84 6.271*

Residual 276 11.94

Raw Regression Coefficient .597

Level of significance: * p < .05; ** p < .01

- C.5 -

103



Table C.6 6-Dialogue Sample. Results of Analyses of Covaraince of
Using 1977 Posttest as the Dependent

as the Covariate

Knowledge Raw Scores

Variable and 1976 Pretest

TYPE OF ANALYSIS SOURCE OF
OF COVARIANCE VARIATION Df MS fi.- RATIOS

Treatment by Grade
by Sex

Covariate 1 1800.50 79.60**

Main Effect

Treatment (TR) 1 308.01 13.618**

Grade (GR) 1 299.10 13.223**

Sex 1 12.44 .550

Interactions

TR x GR 1 28.59 1.264

TR x SEX 1 27.44 1.213

GR x SEX 1 72.26 3.195

TR x GR x SEX 1 1.19 .053

Residual 284 30.98

Raw Regression Coefficient .624

Treatment by Grade
by Race

Covariate 1 1800.50 78.97**

Main Effect

Treatment (TR)
1 343.43 15.062**

Grade (GR) 1 298.43 13.089**
Race (R)

interactions

1 22.23 .975

TR x GR 1 17.01 .746

TR x R 1 16.35 .717

GR x R 1 1.59 .070

TR x GR x R
1 19.26 .845

Residual 276 22.80

Raw Regression Coefficient .524

Treatment by Sex
by Race

Covariate 1 1800.50 76.52**

Main Effect

Treatment (TR) 1 279.76 11.890**
Sex 1 18.42 .783
Race (R) 1 28.88 1.227

Interactions

TR x SEX 1 39.15 1.664
TR x R 1 8.79 .374
SEX x R 1 ' 10.42 .443

TR x SEX x R 1 67.36 2.863

Residual 276 23.53

Raw Regression Coefficient .624

Level of significance: * p 4 .05; ** p 1/4 .01

C.6 - 104



Table C:7 6-Dialogue Sample. Results of Analyses of Covariance of
Knowledge Raw Scores Using 1977 Posttest as the Dependent
Variable and 1977 Pretest as the Covariate

TYPE OF ANALYSIS

OF COVARIANCE
SOURCE OF

VARIATION Df MS F - RATIOS

Treatment by Grade
by Sex

Covariate 1 2530.61 120.54**

Main Effect

Treatment (TR) 1 257.27 12.254**
Grade (GR) 1 111.51 5.311*
Sex 1 5.97 .285

Interactions

TR x GR 1 46.22 2.202
TR x SEX 1 20.86 .994
GR x SEX 1 35.58 1.694

TR x GR x SEX. 1 .03 .001

Residual 276 20.99

Raw Regression Coefficient .703

Treatment by Grade
by Race

Covariate 1 2530.61 121.15**

Main Effect

Treatment (TR) 1 282.60 13.529**
Grade (GR) 1 112.21 5.372*
Race (R) .

1 7.26 .348

Interactions

TR x GR 1 34.34 1.644
TR x R 1 11.29 .540 ,

GR x R 1 23.19 1.110

TR x GR x R 1 46.79 2.240

Residual 276 20.89

Raw Regression Coefficient .703

Treatment by Sex
by Race

Covariate 1 2530.61 117.39**

Main Effect

Treatment (TR) 1 237.72 11.027**
Sex 1 7.45 .345
Race (R) 1 8.03 .372

Interactions

TR x SEX 1 23.53 1.091

TR x R 1 8.02 .372

SEX x R 1 .00 .000

TR x SEX x R 1 1.32 .061

Residual 276 21.56

Raw Regression Coefficient

Level of significance: * p _< .05; ** p < ipt)5

- C.7 -

.703



Table C.8 6-Dial o2ue Sample. Adjusted Means of the Dependent Variable Resulting From
the Analyses of Covariance

SCAT

NO-SCAT

MALE

FEMAtt

WHITE

MINORITY

GRADE 4

GRADE S

Adjusted Dependent Variable Means

1977 Posttest With 1977 Posttest With 1977 Pretest With
1916 Pretest as Covariate 1977 Pretest as Covariate 1976 Pretest as Covariate

18

16

17

17

17

17

16

18

18
17

16 17

17
17

17 17

17 17

17 16

17
16

18 18

106 107



Table C.9 1976 3-Dialogue Sample. 1976 Pretest Knowledge Test Score

N's, Means and Standard Deviations for SCAT, NO-SCAT and

Total Samples by Grade, Sex and Race

TOTAL

M SD

MALE FEMALE WHITE MINORITY

R M SD N M SD I N M SD N M SD

SCAT

,\
Total 345 12 4.4 173 13 4.7 172 12 4,1 1215 14 3.9 130 10 4.4

Gr 4 115 11 4.0 56 11 4.8 59 11 3.3 69 12 3.2 46 9 4,6Gr 5 120 13 4.5 62 13 5.1 58 12 3.8 1 78 14 4.1 42 10 4.4Gr 6 110 14 4,1 55 14 3.7 55 14 4.6 68 15 3.9 42 12 3,9

Male 113 13 4.7 - - - " - 101 14 3,9 72 10 4.9Female 172 12 4.1 - - - - - - 1114 13 3.9 58 10 3,7

White 215 14 3.9 101 14 3.9 114 13 3.9 I - - .

Minority 130 10 4.2 12 10 4.9 58 10 3.1 - - .

n
NO SCAT i,

I

Total 294 12 4.5 120 12 4.9 174 12 4.3 202 13 4.4 92 11 4.2

Gr 4 94 11 3.5 36 10 3.8 58 11 3.3 162 11 3.3 32 10 3.8
Gr 5 98 12 4.7 36 12 4.7 62 12 4.7 I 67 12 4.5 31 10 4.8
Gr 6 102 15 c, 4.2 48 15 4.8 54 15 3.6 173 16 3.9 29 12 3,7

Male 120 12 4.9 - - 84 13 4.9 3'6 10 4,4
Female 174 12 4,3 - - i 118 13 4.1 56 11 4.1

White 202 13 4.4 84 13 4,9 118 13 4.1 I - - -

Minority 92 11 4.2 36 10 4.4 56 11 4.1 I - .

SCAT qlus NO SCAT

Total .., 639 12 4.5 '93 12 4.8 346 12 4.2 1417 13 4.2 222 1.0 4.3

Gr 4 .209 11 3.8 92 10 4,4 117 11 3.3 131 11 3.3 78 9 4.3
Gr 5 218 12 4.6 98 13; 5.0 120 12 4.3 145 13 4.3 73 10 4.5
Gr 6 212 14 4,2 03 14 4.2 109 14 4.2 141 15 3.9 71 12 3.8

Male 293 12 4.8 - - - - - - 1185 14 4,4 108 10 4.8
Female 346 12 4.2 - - - - - - 1232 13 4.0 114 10 3.9

White '417 13 4.2 85 14 4.4 .232 13 4.0 -

Minority 222 10 4.3 08 10 4,8 114 10 3.9 -

1u3



Table C.10 1976 3-Dialogue Sample. 1976 Posttest Knowledge Test Score
Ws, Means and Standard Deviations for SCAT, NO-SCAT and
Total Samples by Grade, Sex and Race

TOTAL

N M SD

MALE FEMALE WHITE MINORITY

M SD N M SD I N M SD N M SD
SCAT

Total 345 14 4.5 73 15 4.4 172 14 4.6 1215 15 4.0 130 12 4.8
Gr 4 115 13 4.1 56 14 4.2 59 12 3.7 69 14 3.6 46 11 4.3Gr 5 120 14 4.8 62 15 4.8 58 14 4.7 78 16 4.2 42 12 5.1Gr 6

110 15 4.3 55 15 3.9 55 15 4.7 68 16 3.8 42 14 4.8
Male 173 15 4.4 - et V.

- - 1101 16 4.0 72 13 4.7Female 172 14 4.6
- - - 1114 15 4.0 58 11 4.8

White 215 15 4.0 01 16 4.0 114 15 4.0 - -
- MI RMinority 130 12 4.8 72 13 4.7 58 11 4.8 - - . - YR

P NO SCAT

8
Total 294 12 4.8 20 12 5.3 174 12' '4.4 202 13 4.8 92 11 4.3
Gr 4 94 10 4.0 36 10 4.5 58 10 3.8 I 62 11 4.0 32 10 4.0Gr 5 98 12 4.7 36 12 5.3 62 12 4.4 67 13 4.5 31 10 '4.9Gr 6 102 15 4.6 48 14 5.4 54 15 3.7 173 16 4.1 29 11 3.7
Male 120 12 5.3 - -

- - 84 13 5.3 36 10 4.6Female 174 12 4.4 - - - - 118 13 4.3 56 11 4.0
White 202 13 4.8 84 13 5.3 118 13 4.3 - - - - .
Minority 92 11 4.3 36 10 4;6 56 11 4.0 1 - - - -

SCAT plus NO SCAT

Total 639 13 4.7 '93 14 4.9 346 13 4.5 1417 14 4.5 222 12 4.7
Gr 4 209 12 4.2 92 12 4.6 117 11 3.8' 131 12 4.1 78 11 4.2Gr 5 218 13 4.9 98 14 5.2 120 13 4.7 145 ]4 4.6 73 12 5.1Gr 6 212 15 4.4 03 15 4.7 109 15 4;2 141 16 4.0 71 13 4.6
Male 293 14 4.9 - - - - - 1 185 15 4.8 108 12 4.9Female 346 13 4.5 .

- - - 1 232 14 4.2 114 11 4.5
White 417 14 4.5 85 15 4.8 232 14 4.2 - - - -.1.1.0 Minority 222 12 4.7 08 12 4.9 114 11 4.5 - - .

- -
.



Table C.11 1976 3-Dialogue Sample. Results of Analyses of Covariance
of Knowledge Raw Scores Using 1976 Posttest as the Dependent
Variable and 1976 Pretest as the Covariate

TYPE OF ANALYSIS

OF COVARIANCE
SOURCE OF.

VARIATION Df MS F - RATIOS
Treatment by Grade

by Sex
Covariate 1 6495.07 582.58**

Main Effect

Treatment (TR) 1 488.46 43.813**
Grade (GR) 2 43.77 3.926*
Sex 1 21.60 1.937

Interactions

TR x GR 2 6.99 .627
TR x SEX- 1 19.60 1.75?
GR x SEX 2 23.94 2.147

TR x'GR x SEX 2 1.22 .109

Residual 626 11.15

Raw Regression Coefficient .717

Treatment by Grade
by Race

Covariate 1 6495.07 588.30**

Main Effect

Treatment (TR) 1 537.66 48.699**
Grade (GR) 2 51.26 4.643*
Race (R) 1 73.42 6.650*

Interactions

TR x GR 2 7.22 .654
TR x R 1 3.47 .314

GR 'x R 2 7.83 .709

TR x GR.x R 2 33.70 3.052*

Residual 626 11.04

Raw Regression Coefficient .717

Treatment by Sex
by Race

Covariate 1 6495.07 584.27**

Main Effect

Treatment (TR) 1

Sex 1

4.99.28

28.16
44.913**
2.534

Race (R) 1 64.99 5.846*

Interactions

TR x SEX 1

TR x R 1

SEX x R 1

17.73

1.68
26.33

1.595
.151

2.369

TR x SEX x R 1 34.81 3.132

Residual 630 11.12

Raw Regression Loefficient

.evel of significance: * p . .05; ** p < .01

- C.11 -

112

.717



Table C.12 1976 3-Dialogue Sample. Adjdsted Means of the
Dependent Variable Resulting from the Analyses

of Covariance

Adjusted 1976

Posttest Means

SCAT 14

NO-SCAT 12

MALE 14

FEMALE 13

WHITE 14

MINORITY 13

.GRADE ,4 13

GRADE 5 13

GRADE 6 14



Table C.13' 1977 3-Dialogue Sample. 1977 PretestInowledge Test Score

N's, Means and Standard Deviations for. SCAT, NO-SCAT and

Total Samples by Grade, Sex and Race

TOTAL MALE FEMALE WHITE MINORITY

N M SD N M SD N M SD I N M SD N M SD

SCAT

Total 192 15 4.3 92 16 4.2 100 15 4.3 1165 16 4.3 27 13 3.2

Gr 4 119 14 3.4 58' 14 3.4 61 14 3.3 101 14 3.4 18 13 2.7
Gr 5 41 16 4.5 19 16 4.9 22 16 4.3 36 16 4.7 5 15 3.6
Gr .6 32 19 5.0 15 20 4.1 17 18 5..6 28 20 4.4 4 13 5.1

Male 92 16 4.2 - - 181 16 4.3 11 14 3.5
Female 100 15 4.3 - - 184 15 4.4 16 13 3.0

White

Minority

NO SCAT

Total

Gr 4

Gr 5

Gr 6

Male

Female

White

Minority

SCAT plus NO SCAT

Total

Gr 4

Gr 5

Gr 6

Male

Female

White

Minority

165 16 4.3 81 16 4.3 84 15 4.4 - - - - - -

27 13 3.2 11 14 3.5 1 13 3.0,

253 13 5.2 29 13 5.7 124 13 4,5 190 14 5.0 63 12 5.3

108 12 4.8 53 11 5.2 55 12 4.5 1 75 12 4.5 33 10 5.2
64 13 4.7 33 13 5.5 31 13 3.7 153 13 4.4 11 13 6.1
81 16 4.9 43 17 5.1 38 15 4.5 162 17 4,9 19 14 4.0

129 13 5.7 - - - 102 14 5.5 27 11 5.9
124 13 4.5 - IS

88 14 4.3 36 12 4.8

190 14 5.0 i 02 14 5.5 88 14 4.3 I

..

- - -

63 12 5.3 27 11 5.9 36 12 4.8 I - -

445 14 4.9 21 14 5.3 224 14 4.4
1 355 15 4.7 90 12 4.8

227 13 4.3 11 13 4.6 116 13 3.9 i 176 13 4.0 51 11 4.7
105 14 4.8 , 52 14 5.5 53 14 4.1

1

89 14 4.7 16 13 5.5
113 17 , 5.0 58 17 5.0 55 16 5.0 1 90 18 4.9 23 14 4.1

221 14 5.3 -
. .

- - 1 183 15 5.1 38 12 5.5
224 14 4.4 , - - - 1 172 15 4,3 52 12 4.3

1

355 15 4.7 83 15 5.1 172 15 4.3 1 - - - -

90 12 4.8 38 1? 5.5 52 12 4.3 1 - - - - - 115-,



Table C.14 1977 3-Dialogue Sample. 1977 Posttest Knowledge Test Score

N's, Means and Standard
Deviations for SCAT, NO-SCAT and

Total Samples by Grade, Sex and Race

TOTAL

N M SD

SCAT

Total
192 17 4.8

Gr 4
119 16 4.4

Gr 5
41 17 3.7

Gr 6
32 21 5.7

,gale
92 18 4.4

Female
100 16 5.2

White
165 18 4.7

Minority
27 14 4.5

NO SCAT

Total
253 13 6.4

Gr 4
108 11 6.0

Gr 5
64 13 5.8

Gr 6
81 14 7.0

Male
129 12 6.5

Female 124 13 6.2

White
190 13 6.3

Minority 63 10 6.0

SCALplus NO SCAT

Total 445 14 6.2

Gr 4 227 14 5.7

Gr 5
'105 15 5.4

Gr 6 113 16 7.3

Female

, 221 15 6.3

224 14 6.0

g White 355 15 6.0

Minority 90 11 5;8

MALE FEMALE WHITE MINORITY

N M SD N M SD I N M SD N M SD

92 18 4.4 100 16 5.2 165 18 4.7 27 14 4.5

58 17 4.2 61 15 4.5 j 101 16 4.5 18 14 3.4
19 17 3.9 22 18 3.6 36 17 .3.9 17 1.1
15 22 2.9 17 20 7.3 28 22 3.3 4 10 8.5

- 1 81 18 4.5 11 16 2.9- NO 0
- 1 84 17 4.9 16 13 5.1

81 18 4.5 84 17 4.9 dm al

11 16 2.9 16 13 5.1

129 12 6.5 124 13 6.2 190 13 6.3 63 10 6.0

53 11 6.3 55 11 5.7 175 13 5.6 33 8 5.5
33 12 5.7 31 13 5.8 1 53 13 5.4 11 11 7.2
43 14 7.2 38 15 6.9 i 62 14 7.6 19 13 4.8

.
- 102 13 6.5 27 10 6.1

- - - - - i 88 14 6.0 36 10 6.0

102 13 6,5 88 14 6.0
-

27 10 6.1 36 10 6.0 I

221 15 6.3 224 14 6.0 1 355 15 6.0 90 11 5.8

111 14 5.9 116 13 5.4 176 15 5.3 51 10 5.5
52 14 5.7 53 15 5.4 189 15 5.3 16 13 6.658 16 7.4 55 16 7.3 90 17 7.5 23 13 5.5

- - - - 1183 15 6.3 38 12 5.9N4 10

" -
- 1172 16 5.7 52 11 5.8

183 15 6.3 172 16 5.7 - MI an

38 12 5.9 52 11 5.8 - -



Table C.15 1977 3-Dialogue Sample. Results of Analyses of Covariance
of Knowledge Raw Scores Using 1977 Posttest as the Dependent
Variable and 1977 Pretest as Covariate

TYPE OF ANALYSIS

OF COVARIANCE
SOURCE OF

VARIATION Df , MS F - RATIOS

Treatment by Grade
by Sex

Covariate 1 5934.37 268.49**

Main Effect

Treatment (TR) 1 1042.21 47.152**
Grade (GR) 2 8.02 .363
Sex 1 .03 .001

Interactions

TR x GR 2 35.24 1.594
TR x SEX 1 26.48 , 1.198
GR x SEX ,2 35.69 1.615

TR x GR x SEX 2 19.74 .893

Residual 432 22.10

Raw Regression Coefficient .752

Treatment by Grade
by Race

Covariate 1 5934.37 277.58**

Main Effect

Treatment (TR) 1 955.42 44.690**
Grade (GR) 2 8.00 .374
Race (R) 1 205.54 9.614*

Interactions

TR x GR 2 43.83 2.050
TR x R 1 2.05 .096
GR x R 2 20,,.14 .942

TR x GR x R 2 109.81 5.137*

Residual 432 21.38

Raw,Regression Coefficient .752

Treatment by Sex
by Race

Covariate 1 5934.37 274.47**

Main Effect

Treatmept (TR) 1 958.42 44.328**
Sex' 1 1.58 .073

Race (R) 1 207.12 9.580*

Interactions

TR x SEX 1 73.00 3.376

TR x R 1 3.19 .147

SEX x R 1 102.26 4.730*

TR x SEX x R 1 4.52 .209

Residual 436 21.62

Raw Regression Coefficient

.evel. of significance: * p c .05; ** p .01

- c.15 - 118

:752



Table C.16 1977 3-Dialogue Sample. Adjusted Means of the
Dependent Variable Resulting From the Analyses
of Covariance

Adjusted 1977
Posttest Means

SCAT 16

NO-SCAT 13

MALE 14

FEMALE 15

WHITE 15

MINORITY 13

GRADE 4 14

GRADE 5 r 15

GRADE 6 15



APPENDIX 0

Results of Analyses of Variance of Knowledge Gain Scores for the 1976-77
6-Dialogue Sample

Tables D.1-3 Means and Standard Deviations of 1976 pretest
to 1976 posttest gains, 1976 pretest to 1977
pretest gains and 1976 pretest to 1977 posttest
gains by treatment, grade, sex and race

Tables 0.4-6 Results (F-Ratios) of Analyses of Variance



Table 0.1 6-Dialogue Sample. 1976 Pretest to 1976 Posttest Knowledge Gain Score
N's, Means and Standard Deviations for SCAT, NO-SCAT, and Total Samples
by Grade, Sex and Race

TOTAL

M SO

SCAT

Total 176 1.8 3.6

Gr 4 83 1.7 3.7

Gr 5 93 1.8 3.5

Male 94 1.9 3.6

Female 82 1.6 3.6

White 127 1.7 3.5

Minority 49 ,1.9 3.8

P NO SCAT

Total 109 -.1 3.5

Gr 4 50 -.1 3.4

Gr 5 59 -.1 3.6

121

Male
35 -.6 3.9

Female 74 .2 3.3

White 75 -.3 3.4

Minority 34 .3 3.7

SCAT plus NO SCAT

Total 285 1.1 3.6

Gr 4 133 1.0 3.7

Gr 5 152' 1.1 3.6

Male

Female

White

Minority

129 1.2 3.8

156 .9 3.5

202 1.0 3.6

83 1.2 3.8

MALE FEMALE WHITE MINORITY

N M SD N M SD I N M SD N M SD

94 1.9 3.6 82 1.6 3.6 1127 1.7 3.5 49 1.9 3.8

40 2.2 3.6 43 1.3 3.7 58 1.9 3.7 25 1.3 3.5
54 1.8 3.6 39 1.9 3.5 69 1.6 3.3 24 5 4.1

65 1.7 3.5 29 2.3 3.7

62 1.7 3.5 20 1.2 3.9

65 1.7 3.5 62 1.7 3.5 1 -

29 2.3 3.7 20 1.2 3.9 -

35 -.6 , 3.9 74 .2 3.3 75 -.3 3.4 34 .3 3.7

18 -.6 4.0 32 .2 3.1 133 -.4 3.6 17 .4 3.1

17 -.6 4.0 42 .2 3.4 142 -.1 3.3 17 .2 4.3

- 22 -.9 3.7 13 -.1 4.3

53 .0 3.3 21 .5 3.3

22 -.9 3.7 53 .0 3.3 I - -

13 -.1 4.3 21 .5 3.3 I -

129 1.2 3.8 156 .9 3.5 1202 1.0 3.6 83 1.2 3.8

58 1.3 3.9 75 .8 3.5 191 1.1 3.8 42 .9 3.4

71 1.2 3.8 81 1.0 3.5 111 .9 3.4 41 1.5 4.2

- 187 1.1 3.7 42 1,6 4.0,

- 1 115 .9 3.5 41 .8 3.6

87 1.1 3.7 115 3.5

42 1.6 4.0 41 .8 3.6



Table 0.2

SCAT

Total

Sr 4

Gr 5

123

Male

Female

White

Minority

NO SCAT

Total

Gr 4

Cr 5.

Male

Female

6-Dialogue Sample, 1976 Pretest to 1977 Pretest
Knowledge Gain Score

N's, Meaps and Standard Deviations for SCAT, NO-SCAT and Total Samples
by Grade, Sex and Race

TOTAL

M SD

176 4.9 3.9

83 4.5 4.0

93 5.2 3.7

94 5.0 3.9

82 4.7 3.9

127 4.9 3.8

49 4.8 4.1

109 4.6 3.9

50 3.8 4.3

59 5.4 3.3

35 4.6 3.9'

74 4.7 3.9

White 75 4.8 3.9

Minority 34 4.2 3.8

SCAT. plus NO SCAT

Total 285 4.8 3.9

Gr 4 133 4.3 4.7

Gr 5 152 5.6 5.5

Male

Female

White

Minority

129 4.9 3.9.

156 4.7 3.9

202 4.9 3.8

483 4.6 4.0

MALE FEMALE WHITE MINORITY

NMSD NME I N M SD NM SD

94 5.0 3.9 82 4,7 3.9 127 4.9 3.8

40 4.8 4.2 43 4.3 4.0
1

58 4.9 3.9
54 5.2 3,7 39 5.2 3.7 69 4.9 3.7

65 4.5 3.9

62 5.3 3.6

65 4.5 3.9 62 5.3 3.6 1 -

29 6.1 3.6 20 3.0 4.2 -

49 4.8 4.1

25 3.6 4.4

24 6.1 3.5

29 6.1 3.6

20 3.0 4.2

35 4.6 3.9 14 4.7 3.9 I 75 4.8 3.9 34 4.2 3.8

18 4.4 4.5 32 3.5 4.3 1 33 4.0 4.5 17 3.4 4.1
17 4.8 3.3 42 5.6 3.3 42 5.5 3.2 17 5.0 3.5

MI

- 1 22 5.4 3.9 13 3.2 3.6
- - - 53 4.6 3.9 21 4.8 3.9

22 5,4 3.9 53 4.6 3.9 I -

13 3.2 3.6 21 4.8 3.9

129 4.9 3.9 156 4.7 3.9 1 202 4.9 3.8 83 4.6 4.0

58 4.6 4.3 75 3.9 4.1 91 4.6 4.1 42 3.5 4.2
71 5.1 3.6 81 5.4 3.5 .111 5.1 3,5 41 5.7 3.5

IMP
VS

- I 87 4.7

- 1115 5.0

87 4.7 3.9 115 5.0 3.7 - -

42 5.2 ,3.8 41 3.9 4.1 - MO

3.9 .42 5,2 3.8::

3.7 41 3,9 4.1

124



Table 0.3 6- Dialogue Sample. 1976 Pretest .to 1911 Posttest Knowledge Gain Score
N's, Means and Standard Deviations for .6T, NO -SCAT and Total Samples
by Grade, Sex and Race

SCAT

Total

Gr 4

Gr 5

125

TOTAL

M SD

176 5.7 4.8.

83 4.9 5.0

93, 6.5 4.5

Male 94 6.0 5.1

female 82' 5.k 4.5

White

Minority

NO SCAT

Total

Gr 4

Gr 5

127 5.6 4.8

49 6.2 4.7

1Q9 3.8 5.6

50 3.3 4.0

59 4.3 6.7

Male 35. 3.3 5.6

Female 74 4.0 5.7

White 75 4.2 5.3

Minority 34 3.0 6.3

SCAT plus NO SCAT

Total 285 5.0 5.2

Gr 4 133 4.2 4.2

Gr 5 152 5.3 3.5

N

MALE FEMALE WHITE MINORITY

M SD N M SD N M SD N M SD

94 6.0 5.1 82 5.4 4.5 1 127 5.6 4.8 49 6.2 4.7

40 5.5 5.2 43 4.4 4.9 58 4.7 5.6 25 5.6 3.3
54 6.4 4.9 39 6.5 3.8 69 6.3 3.9 24 6.9 5.8

- 65 5.3 4.9 29 7.6 . 5.1

- 62 5.8 4.7 20 4 2 3.3

65 5.3 4.9 62 5.8 4.7 -

29 7.6 5.1 20 4.2 3.3 -

Male 129 5,.3 5.3

Female 156 4.8 5.1

White 202 5.0 5.0

Minority 83 4.9 5.6

35 3.3 5.6 74 4.0 5.7 X754.2 5.3 34 3.0 6.3

18 3.8 3.7 32 3.0 4.2 133 3.8 3.5 17 2.4 4.8
17 2.9 7.1 42 4.8 6.5 42 4.5 6.3 .17 3.7 7.7

- 22 4.2 5.3 13 1.9 5.8

- - 53 4.2 5.3 21 3.8 6.7

22 4.2 5,3 53 4.2 5.3 -

13 1.8 5.8 21, 3.8 6.7 I -

.16

129 5.3 5.3 156 4.8 5.1 202 5.0 5.0 83 4.9 5.6

58 5.0 4.8 75 3.8 4.6 91 4.3 5.0 42 4.3 4.2
71 5.6 5.7 81 5.6 5.4 111 5.6 5.0 41 5.6 6.8

.
87 5.1 5.0 42 5.8 5.9

- 1115 5.0 5.0 41 4.0 5.2

87 5.1 5.0. ,115 5.0 5.0

42' 5.8 5.9 41 4.0 5.2 i -



Table D.4

TYPE OF ANALYSIS
OF VARIANCE

6-Dialgoue Sample. Results of Analyses of Variance of
from 1976 Posttest Minus 1976

Df MS F - RATIOS

Knowledge Gain Scores
Pretest

SOURCE OF
VARIATION

Treatment by Grade
by Sex

Main Effect

Treatment (TR) 1 .223.12 17.648**
Grade (GR) 1 .62 .049
Sex 1 .18 .014

Interactions

TR x GR
1 .57 .045

TR x SEX 1 18.51 1.464
GR x SEX 1 6.71 .531

TR x GR x SEX 1 3.81 .301

Residual 227 12.64

Treatment by Grade
by Race

Main Effect

Treatment (TR) 1 232.78 18.409**
Grade (GR) 1 .80 .063

Race (R) 1. 5.24 ,415

Interactions

TR x GR 1 .03 .002

TR x R 1 2.39 .189
GR x R 1 7.14 .565

TR x GR x R 1. 13.57 1.073

Residual 227 12.65

Treatment by Sex
by Ra_ce____

Main Effecto

Treatment (TR) 1 225.67 17.906**

Sex 1 .32 .026

Race (R) 1 5.22 .414

Interactions

TR x SEX 1 22.26 1.766

TR x R 1 6.71 .532

SEXix R 1 10.22 .811

TR x SEX x R 1 2.40 .190

Resi dual 227 12.60

Level of significance: * p L. .05; ** p z .01

D.4 2:-
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Table b.5

TYPE OF ANALYSIS
OF VARIANCE

6-Dialogue Sample. Results of Analyses of Variance of
from 1977 Pretest Minus 1976

Df MS F - RATIOS

Knowledge Gain Scores
Pretest

SOURCE OF
VARIATION

Treatment by Grade
by Sex

Main Effect

Treatment (TR) 1 2.94 .198
Grade (GR) 1 72.94 4.921*
Sex 1 1.04 .070

Interactions

TR x GR 1 8.01 .540
TR x SEX . 1 .76 .051

GR x SEX 1 13.75 .928

TR x GR x SEX 1 6.49 .438

Residual 227 14.82

TreatMent by Grade
by Race

Main Effect

Treatment (TR) 1 3.62 .247

Grade (GR) 1 71.84 4.899*

Race (R) 1 3.38 .231

Interactions

TR x GR 1 10.28 .701

TR x R 1 3.92 .267

GR x R 1 37.79 2.577

TR x GR x R 1 22.29 1.520

Residual 777 14.66

Treatment'by Sex
by Race

Main Effect

Treatment (TR) 1 2.03 .139

Sex 1 2.24 .154

Race (R) 1 5.68 .390

Interactions

TR x SEX 1 3.28 .225

TR x R 1 .52 .035

SEX x R 1 32.84 2.251

TR x SEX x R 1 127.08 8.711**

Residual 227 14.59

Level of significance: * p z. .05; ** p L .01

- D.5 -
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Table D.6 6- Dialogue Sample. Results of Analyses of Variance of
from 1977 Posttest Minus 1976Knowledge Gain Scores

Pretest

TYPE OF ANALYSIS SOURCE OF
OF VARIANCE VARIATION Df MS F - RATIOS

Treatment by Grade
by Sex

Main Effect

Treatment (TR) 1 235.10 9.054**
Grade (GR) 1 121.33 4.672*
Sex .. 1 1.16 .045

Interactions

TR x GR 1 13.85- .533
TR x SEX 1 20.08 .773

GR x SEX 1 50.97 1.963

TR x GR x SEX 1 7.85 .302

Residual' 227 25.97

Treatment by Grade
by Race

Main Effect

Treatment (TR) 1 252.76 9.695**

Grade (GR) 1 122.03 4.681*

Race (R) 1 .002 .000

Interactions

TR x GR 1 7.49 .287

TR x R 1 46.48 1.783

GR x R 1 .04 .002

TR x GR x R 1 3.601 .138

Residual 227 26.07

Treatment by Sex
by Race

Main Effect

Treatment (TR) 1 227.08 8.765**

Sex 1 2.26 .087

Race (R) 1 .40 .015

Interactions

TR x SEX 1 26.97 1.041

TR x R 1 23.31 .900

SEX x R 1 38.91 1.502

TR x SEX x R 1 114.75 4.429*

Residual 227 25.91

Level of significance: * p 4 .05; ** p i .01129

-D.6-



APPENDIX E

Results of Analyses of Covariance of Interest Scores for the 1976-77
6-Dialogue Sample and the 1977 3-Dialogue Sample.

6-Dialogue Sample

--Science Career Interest Scores
Tables E.1-2 Means and Standard Deviations of 1977

Pretest and 1977 Posttest by Treatment
Group, Sex, Race and Grade

Table E.3

Table E.4

Results (F-Ratios) of Analyses of Covariance

Adjusted Means Resulting from Analyses
of Covariance

--General Science Interest Scores
Tables E.5-6 Means and Standard Deviations of 1977

Pretest and 1977 Posttest by Treatment
Group, Sex, Race and Grade

Table E.7

Table E.8

Results ,(F-Ratios) of Analyses of Covariance

Adjusted Means Resulting from Analyses,
of Covariance

--Interest In SCAT Careers Scores
Tables E.9-10 Means and Standard Deviations of 1977

Pretest and 1977 Posttest by Treatment
Group, Sex, Race and Grade

Table E.11

Table E.12

1977 3-Dialogue Sample

Results (F-Ratios) of Analyse. of Covariance.

Adjusted Means Resulting from Analyses
of Covariance

--Science Career Interest Scores

Tables E.11-14 Means and Standard Deviations of 1977
Pretest and 1977 Posttest by Treatment
Group, Sex, Race and Grade
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Table E.15 Results (F-Ratios) of Analyses of
Covariance

Table E.16 Adjusted Means Resulting from Analyses
of Covariance

--General Science Interest Scores
Tables E.17-18 Means and Standard Deviations of 1977

Pretest and 1977 Posttest by Treatment
Group, Sex, Race and Grade

Table E.19 Results (F-Ratios) of Analyses of
Covariance

Table E.20 Adjusted Means Resulting from Analyses
of Covariance

--Interest in SCAT Careers Scores
Tables E.21-22 Means and Standard Deviations of 1977

Pretest and 1977 Posttest by Treatment
Group, Sex, Race and Grade

Table E.23 Results (F-Ratios) of Analyses of
Covariance

Table E.24 Adjusted Means Resulting from Analyses
of Covariance

13.1.
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Table E.1
6- Dialogue Sample. 1977 Pretest Science Career Interest Score
N's, Means and Standard Deviations for SCAT, NO-SCAT and Total
Samples by Grade, Sex and Race

TOTAL

N M SD

SCAT

Total
176 5.5 2.4

Gr 4 83 5.3 2,2

Gr 5 93 5.6 2.6

Male 94 6.0 2,4

Female 82 4.8 2.2

White 127 5.7 2.4

Minority 49 4.9 2.2

NO SCAT

Total 109 5.4 2.4

Gr 4 50 5,8 2.2

Gr 5 59 5.1 2.5

Male 35 5.7 2.4

Female 74 5.3 2.4

White 75 5.6 2.3

Minority 34 .5.1 2.5

SCAT plus NO SCAT

Total

Gr 4

Gr 5

Male

Female

.132 White

Minority

2e5 5.4 2.4

133 5.5 2.2

152 5.4 2.5

129 5.9 2.4

156 5.0 2.3

202 5.6 2.4

83 5.0 2.3

MALE FEMALE
WHITE MINORITY

M SD N M SD I N M SD N M SD

94 6.0 2.4 k 82 4.8 2.2 127 5.7 2.4 49 4.9
2,2

40 5.9 2.2 43 4.7 2.1 158 5.6 2.2 25 4.6 2.2
54 6.1 2.5 39 4.9 2.4 69 5.7 2.7 24 5.3 2.3

65 6.4 2.3 29 5.2 2.3
62 4.9 2.3 20 4.5 2.0

65 6.4 2.3 62 4.9 2.3 -29 5.2 2.3 20, 4.5 2.0 -

35 5.7 2.4 74 5.3 2.4 75 5:6 2.3 34 5,1 2.5

18 6.6 2.3 32' 5.3 2.0 33 5.9 2'.2 17 5.5 2.3
17 4.7 2.1 42 5.3 2.6 1425.3 2.4 17 4.7 2.8

.
22 5.8 2.3 13 5.5 .2.6- 41

GO MI

53 5.5 2.3 21 4.9 2.5

22 5.8 2.3 53 5.5 2.3 1 -
-

13 5.5 2.6 21 4.9 2.5- - - -

29 5,9 2.4 156' 5.0 2.3 1 202' 5.6 2.4 83 5.0 2.3

58 6,1 2.2 75 5.0 2.1 91 5.7 2.2 42 5.0 2.2
71 5.8 2,5 81 5.1 2.5 11 5.6 2.5 41 5.0

-
8' 6.3. 2.3 42 5.3 2.4. .
Pi 5.2 2:3 41 4.7 2.3

87 6.3 2.3 115 5.2 ?.3 - .

42 5.3 2.4 41 4.7 2 3 - .
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Table E.:

f I

I.

6Dial ue Sam le, 1917 Posttest Science Career Interest Score

N ss Means an tandard Deviations for SCAT, NO-SCAT and Total

Samples.by Grade, Sex and Race

TOTAL

M SO

176 5.5 2.5

83 5.0 2.5

93 5.8 2.5

94 6.0 2.4

82 4.8 2.5

121 5.6 2.5

!), 49 5.1 2.5

109 5.2 2.9

50 5.4 2.1

59 4.9 3.0

35 5.5 3.0

14 5.0

15 5.2 2.9

14 2.8

285 5,1

111 r.1.2

151 5,5

9
129 5,4

)1 sir 156 4,9

202 5,4

1:4 A.L,1141 83 5,1,

131

2,1

2,6

2.1

2.6

2.6

2.7

2.6

MALE FEMALE WHITE MINORITY

N M SO N M SD I N M SD N M SD

94 6.0 2.4 82 4.8 2.5 127 5.6 2.5 49 5.1 2.5

40 5.8 2.2 43 4.4 2.6 58 5.1 2.6 25 4.8 2.3
54 6.2 2.6 39 5.4 2.2 69 5.9 2.4 24 5.5 2.7

. .
65 6.3 2.4 29 5.4 2.5

.

62 4.9 2.5 20 4.8 2.5

65 6.3 2.4 62 4.9 2.5

29 5.4 2.5 20 4.8 2.5

35 5.5 3.0 74 5.0 2.8 75 5.2 2.9

18 6.3 2,7 32 4.9 2.6

11 4.6 3.0 42 5,1 3.0

VP

-

22 5,5 3.1 53 5.1 2.9

13 5,5 2.9 21 4.1 2.7

129 5.9 2.6 156 4.9 2.6

58 5.9 2.3 75 4.6 2.6

11 5,8 2.8 81 5.2 2,7

-

.
-

87 6.1 2,6 115 5.0 2.7

42 5.4 2.6 41 4.7 2.6

1 335.6

I 42 5.0

22 5,5

53 5,1

1 202 5.4

91 5.3

111 5,6

I 87 6,1

115 5.0

I -

2.8

3.0

3.1

2.9

-

34 5.0 2,8

17 5.1 2.1

17 4.8 3.1

13 5.5 2.9

21 4,7 2,7

.

2.7 e)3 5.1 2.6

2,7 42 4.9 2,3

2.7 41 5,2 2,9

2.6 42 5,4 2.6

2,7 41 4.7 2.6

13'3



Table E.3 6-Dialogue Sample. Results of Analyses of Covariance of
Science Career Interest Scores Using 1977 Posttest as
the Dependent Variable and 1977 Pretest as the Covariate

TYPE OF ANALYSIS
OF COVARIANCE

SOURCE OF

VARIATION Df MS F - PATIOS

Treatment by Grade
by Sex

Covariate 1 885.61 227.66 ***

Main Effect

Treatment (TR)
1 3.66 .940

Grade (GR) 1 8.74 2.246
Sex 1 2.79 .718

Interactions

TR x GR 1 8.11 2.084
TR x SEX 1 0.02 ..004
GR x SEX 1 7.16 1.841

TR x GR x SEX 1 0.18 .045

Residual 276 3.89

Raw Regression Coefficient .745

Treatment by Grade
by Race

Covariate 1 885.G1 226.870 **.

Main Effect

Treatment (TR) 1 5.56 1.425
Grade (GR) 1 9.49 2.431
Race (R) 1 1.40 .359

Interactions

TR x GR 1 5.92 1.516
TR x R 1 .08 .020

GR x R 1 .24 .061

TR x GR x R 1 4.31 1.104

Residual 276 . 3.90

Raw Regression Coefficient .745

Treatment by Sex
by Race

Covariate 1 885.61 223.42 **

Main Effect

Treatment (TR) 1 3.60 .908

Sex 1 2.85 .718

Race (R) 1 0.70 .177

Interactions

TR x SEX 1 .001 .000

TR x R 1 .034 .009

SEX x R 1 .011 .003

TR x SEX x R 1 .52 .131

Residual 276 3.96

Raw Regression Coefficient .745

Level of significance: * p 4 .05; ** p .1_- .01

E.4 136



Table E.4 6-Dialogue Sample. Adjusted Means of the Dependent
Variable Resulting from the Analyses of Covariance

Adjusted 1977
Posttest Means

SCAT 5

NO-SCAT 5

MALE

FEMALE 5

WHITE 5

MINORITY 5

GRADE 4 5

GRADE 5 5



Table 'E.5
6-Dialogue Sample. 1977 Pretest General Science Inte'rest Score
N's, Means and Standard Deviations for SCAT, NO-SCAT and Total
Samples by Grade, Sex and Race

TOTAL

M SD

SCAT

Total
176 17 5.7

Gr 4
83 16 5.7

Gr 5
93 18 5.4

138

Male
94 19 5.2

Female
82 15 5.3

White
127 17 5.7

Minority 49 17 5.6

NO SCAT

Total 109 16 4.9

Gr 4
50 17 4.7

Gr 5 59 15 4.8

Male
35 18 4.1

Female
74 15 4.9

White
75 16 4.9

Minority 34 16 4.9

SCALplus NO SCAT

Total 285 17 5.4

Gr 4 133 16 5.4

Gr 5 152 17 5.4

Male
129 19 4.9

Female
156 15 5.1

White 202 17 5.4

Minority 83 16 5.3

MALE FEMALE WHITE MINORITY

N M SD N M SD I N M SD N M SD

94 19 5.2 82 15 5.3 1127 17 5.7 49 17 5.6
40 18 5.4 43 14 5.3 i 58 16 5.6 25 15 6.154 20 4.9 39 16 5.2 69 18 5.7 24 18 4.5

65 19 5.4 29 19 4.6
62 15 5.1 20 14 5.9

65 19 5.4 62 15 5.1 NO NO

29 19 4.6 20. 14 5.9

35 18 4.1 74 15 4.9 75 16 4.9 34 16 4.8

18 20 4.0 32 16 4.1 133 18 4.8 17 17 4.417 16 2.8 42 15 5.4 142 15 4.8 17 14 5.0

22 19 3.8 13 17 4.3
53 15 4.8 21 15 5.1

22 19 3.8 53 15 4.8 I . Re M.

13 17 4.3 21 15 5.1 - - .
-

129 19 4.9 156 15 5.1 1202 17 5.4 83 16 5.3

58 19 5.1 75 15 4.9 91 17 5.3 42 16 5.571 19 4.8 81 15 5.3 1111 17 5.5 41 17 5.1

- - - - - 87 19 5.1 42 18 4.5- -
- - - 1115 15 5.0 41 15 5.5

87 19 5.1 115 15 5.0 .
- - ft

- ft

42 18 4.5 41 15 5.5 .
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Table E.6
6-Dialogue Sample. 1977 POtttest General Science Interest Score

N's, Means and Standard
Deviations. for SCAT, NO-SCAT and Total

Samples by Grade, Sex and Race

TOTAL

N M SD

SCAT

Total 176 17 6.2

Gr 4 , 83 16 6.4

Gr 5 93 18 5.9

Male 94 19 6.1

Female 82 15 5.7

White 127 17 6.1

Minority 49 17 6.4

NO SCAT

Total 109 16 6.1

Gr 4 50 17 5.8

Gr 5 59 15 6.3

Male

Female

35 18 6.0

74 15 6.0

White 75 16 6,2

Minority 34 15 6.0

SCAT plus NO SCAT

Total 285 17 6.2

Gr 4 133 16 6.2

Gr 5 152 17 6.2

Male 129 18 6.1

Female 156 15 5.8

White 202 17 6.1

Minority 83 16 6.4

MALE FEMALE WHITE MINORITY

N M SD N M SD I N M SO N M SD

94 19 6,1 82 15 5.7 1 127 17 6.1 49 17 6:4

40 19 5.9 43 14 6,2 58 16 6.4 25 17 6.7
54 19 6.3' 39 16 4.9 69 18 5.8 24 18 6.2

- - - - 65 19 6.2 29 19 6.1

- - 62 15 5.6 20 15 6.3

65 19 6.2 62 15 5.6 61. IN

29 19 6.1 20 15 6.3

35 18 6.0 74 15 6.0 75 16 6,2 34 15 6.0

18 20 4.6' 32 15 5.5 133 17 5.6 17 16 6.1
17 15 6,2 42 14 6.4 142 15 6.5 17 14 5.9

- -
- 22 19 5.8 13 16 6.1

.
- - 53 15 6.0 21 14 6.0

22 19 5.8 53 15 6.0 - - - - -
13 16 6.1 21 14 6.0 - - -

129 18 6.1 156 15 5,8 1202 17 6.1 83 16 6.4

58 19 5.6 75 15 5.9 191 '7 6.1 42 16 6.4
71 18 6.5 81 15 5.8 111 ,7 6.2 41 16 6.4

-
19 6.1 42 18 6.2

- 115 15 5.7 41 15 6.1

87 19 6.1 115 15 5.7 -

42.18 6.2 41 15 6.1 -
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Table E.7 6-Dialogue Sample. Results of the Analysis, of Covariance
of General Science Interest Scores Using 1977 Posttest
as the Dependent Variable and 1977 Pretest as the Covariate

TYPE OF ANALYSIS

OF COVARIANCE
SOURCE OF

VARIATION Of MS F - RATIOS

Treatment by Grade
by Sex

Covariate 1 4849.51 227.89 **

Main Effect

Treatment (TR) 1 34.00 1.598
Grade (GR) 1 10.72 .504
Sex 1 5.29 .248

Interactions

TR x GR
1 3.30 .155

TR x SEX
1 3.74 .176

GR x SEX
1 62.20 2.923

TR x GR x SEX 1 4.58 .215

Residual 276 21.28

Raw Regression Coefficient .767

Treatment by Grade
by Race

Covariate 1 4849.51 226.91 **

Main Effect

Treatment (TR) 1 40.75 1.907
Grade (GR) 1 10.35 .484
Race (R) 1 .100 .005

Interactions

TR x GR 1 .27 .012

TR x R 1 37.98 1.777
GR x R 1 1.99 .093

TR x GR x R
1 10.41 .487

Residual 276 21.37

Raw Regression Coefficient .767

Treatment by Sex
by Race

Covariate
1 4849.51 226.55 **

Main Effect

1Treatment (TR) 1
34.85 1.628

Sex 1 4.88 .228

Race (R) 1 .06 .003

Interactions

TR x SEX 1 7.950 .372
TR x R 1 38.840 1.814
SEX x R 1 .001 .000

TR x SEX x R 1 0.820 .038

Residual ?76 21.41

Raw Regression Coefficient .767

Level of significance: * p .05; ** p < .01

- E.8 -
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Table E.8 6-Dialogue Sample. Adjusted Means of the Dependent
Variable Resulting from the Analyses of Covariance

SCAT

NO-SCAT

MALE

FEMALE

WHITE

MINORITY

GRADE 4

GRADE 5

-E.9-

Adjusted 1977
Posttest Means

17

16

17

16

16

17

17

16



Table E.9
6-Dialogue Sarlple. 1977 PreteSt Interest in SCAT Careers Score
N's, Meps and Standard Deviations for SCAT, NO-SCAT and Total
Samples by Grade, Sex and Race

TOTAL MALE
FEMALE

1 WHITE
MINORITY

N M SD N M SD N M SD 1 N M SD N M SDSCAT

Total
176 6.5 3.0 94 7.0 2.8 82 5.8 3.2 1127 6.0 2.7 49 7.7 3.4gr 4
83 6.5 2.9 40 6.7 2.6 43 6.3 3.2 58 6.0 2.4 25 7.7 3.6

Sr 5
93 6.4 3.1 154 7.2 2.9 39 5.4 3.2 X69 6.0 3.0 24 7.8 3.3

Male
94 7.0 2.8

X65 6.4 2.5 29 8.3 2.9

Female
82 5.8 3.2

-
62 5.5 2.9 20 6.9 3.9

White
127 6.0 2.7 65 6.4 2.5 62 5.5 2.9 - -

-

Minority 49 7.7 3.4 29 8,3 2.9 20 6.9 3.9 1

-NO SCAT

Total
109 5.0 3.5 35 5.3 3.4 74 4.8 3.5 1 75 4.8 3.3 34 5.4 3.8Sr 4
50 5.8 3.5 18 6.2 3.5 32 5.6 3.5 133 5.4 3.3 17 6.6 3.7

Gr 5
59 4.3 3.3 17 4,3 3.1 42 4.3 3.5, 1

42 4.3 3.2 17 4.2 3.7

144

Male
35 5.3 3.4 - - - - - - X225.02.9 13 5.8 4.1

Female
74 4.8 3.5 - -

- 153 4.7 3.5 21 5.2 3.8White 75 4,8 3.3 22 5.0 2.9 53 4.7 3.5 - -Minority 34 5.4 3,8 13 5.8 4.1 21 5.2 3.8 1

- - -
SCAT plus NO SCAT

Total 285 6.0 3.3 129 6.5 3.0 156 5.4 3.4 1202 5.5 3.0 83 6.8 3.8Sr 4 133 6.3 3.2 58 6.6 2.9 75 6.0 3.4 91 5.8 2..8 42 7.3 3.7
Gr 5 152 5.6 3.4 71 6.5 3 2 81 4.8 3.4 .1111 5.3 3.2 41 6.3 3.8

Male

Female

White

Minority

129 6.5 3.0 - -
- - - 87 6.1 2.7 42 7.6 3.5

156 5.4 3.4 - . .
- - - 1115 5.1 3.2 41 6.0 3.9

202 5.5 3.0 87 6.1 2.7 115 5.1 3.2 - - - -836.83.8 42 7.6 3.5 41 6.0 3.9 - - - .. ..



Table E,10 6- Dialogue SaTple, 1977 Posttest Interest in SCAT Careers Score

N's, Means and Standard
Deviations for SCAT, NO-SCAT and Total

Samples by Grade, Sex and Race

TOTAL

N M SD

SCAT

Total 176 5.3 3.5

Sr 4
83 5.3 3,6

Gr 5
93 5,2 3.5

Male 94 6.1 3,7

Female 82 4.3 3,1

White 127 4.8 3,1

Minority 49 6.4 4.3

m NO SCAT

Total 109 4.4 3.7

Gr 4 50 4.6 3,5

Sr 5 59 4.3 3.8

Male 35 4.4 3.9

Female 74 4.5 3,6

White

Minority

SCAT plus NO SCAT

Total .

Gr 4

Gr 5

75 4.4 3.7

34 4,5 3.7

285 4,9 3.6

133 5.1 3.6

152 4.8 3.6

Male
129 5.6 3.8

Female 156 4.4 3.4

White
202 4.7 3.3

Minority 83 5.6 4.1

MALE FEMALE WHITE MINORITY

M SD N M SD I N M tS0 N M SD

94 .6.1 3,7

40 6.2 3.8

54 6.0 3,7

82 4.3 3.1 127 4.8 3.1 49 6,4 4,3

43 4,5 3.4 58 4.7 3.0 25 6,8 4.6
39 4.1 2.9 69 4,93.3 24 5.9 4.0

- - 65 5.5 3.1 29 7.3 4,5

- - 62 4.1 2.9 20 5.0 3.7

65 5.5 3.1 62 4.1 2.S

29 7.3 4.5 '20 5.0 3.7

35 4.43.9 74 4.5 3.6 75 4.4 3.7 34 4,5 3,7

18 4.3 3,9 32 4.7 3.3 133 4,4 3.2 17 4.9 4.1
17 4.5 4.0 42 4.3 3.8 142 4.4 4.0 17 4.1 3.3

22 4.5 .3.7 13 4.2 4.3

53 4.4 3.7 21 4,6 3.4

22 4.5 3.7 53 4.4 3.7

13 4.2 4.3 21 4.6 3.4

129 5.6 3.8 156 4.4 3.4 X202 4.7 3.3 83 5,6 4.1

58 5.6 3.9 75 4.6 3.3 191 4.6 3.1 42 6.0 4.4
71 5.6 3.8 81 4.2 3.4 1111 4.7' 3.6 41 5.2 3.8

87

42

- - - ..

87 5.3 3,3 42 6.3 4.6
- - _

1115 4.2 3.3 41 4,8 3.5

5.3 33 115 4.2 3.3 . .
- .,

-

6.3 4.6 41 4.8 3.5 . ..

- -



Table (.11

7"N :i A%At:s SOC4C( a
c; ,..4.',AX VARIATION of MS F - RATIOS

'-e41--,&nt :iy Grade (ov-ariate
1 1249.42 146.99 **-......-

y Se%
Main Eff-c:

Treatment (TR)
1 3.66 .430

Grate (GR)
1 2.07 .243

Sex
1 18.96 2.227

.'nteractions.....,._________

R x GP
1 13.39 1.573

TR x SEA
1 27.55 3.237

OR A SE'
1 .03 .004

TR x GR x SEx 1 9.87 1.159

Residual 276 8.51

Raw Regression Coefficient .639

.

reat-rt: b Grade Covariate 1 1249.42 144.20 **.._------
tty qUe

Main Effect

Treatment (TR) 1 1.23 .142
;rase (OR) 1 2.81 .324
Race (R) 1 .48 .056

Interactions

TR x GR 1 11.89 1.372
TP x R 1 6.54 .775
OR A R 1 5.88 .679

7v x GR x R
1 ,3.60 .416

esidual 276 8.66

Ra4 Regression Coefficient .639,

'real-er: 7i hex Lovariate
1 1249.42 145.88 **

.:." ....e......

Treatment (TR)
1 3.50 .409

Sex 1 19.37 2.262
Rdee (R) 1 .16 .019

6-Dialo ue Sample. Results of Analyces of Covariance of Interest
fit CAT Careers Scores Using 1977 Posttest as the Dependent
Variable and 1977 Pretest as the Covariate

:nteractions

TR x SEX
1 27.27 3.184

lk x R
1 5.69 .664

x R 1 .01 .001

TR x SEx x R 1 3.98 .464

Residue 276 8.!:7---------

cevel of $tgrificanCe

Raw Regression Coefficient

.05;

P .01 148
- L.12 -

.639



Table E.12 6-Diaiogue Sample. Adjusted Means of the Dependent
Variable Resulting from the Analyses a. Covariance

Adjusted 1977

Posttest Means

SCAT 5

0-SCAT 5

MALE 5

FEMALE 5

WHITE 5

MINORITY 5

GRADE 4 5

GRADE 5 5



Table E.13
1977 3-Dialogue Sample. 1977 Pretest Science Career Interest Score
N's, Means and Standard Deviations for SCAT, NO-SCAT and Total Samples
by Grade, Sex and Race

TOTAL

N M SD

SCAT

Total
192 5.3 2.6

Gr 4 119 5.4 2.3

Gr 5
41 5.1 2.3

Gr 6
32 5.4 2.0

Male
92 5.6 2.3

Female 100 5.1 2.2

White
165 5.3 2.2

Minority 27 5.2 2.5

NO .SCAT

Total 253 5.0 2.3

Gr 4 108 4.9 2.1

Gr 5 64 5.1 2.3

Gr 6 81 5.1 2.4

Male 129 5.0 2.3

Female 124 5.1 2.3

White 190 5.1 2.2

Minority 63 4.7 2.4

SCAT plus NO SCAT

Total 445 5.2 2.3

Gr 4 227 5.2 2.2

Gr 5 105 5.1 2.3

6 113 5.2 2,3

Male 221 5.2 2.3

Female 224 5.1 2.2

White 355 5.2 2.2

150 Minority 90 4.8 2.4

MALE FEMALE WHITE MINORITY

N M SD N M SD I N M SD

92 5.6 2.3 100

58 5.9 2.2 61

19 5.1 2.6 22

15 5.1 2.0 17

- -

5.1 2.2 X165 5,3 2,2

4.9 2.3 101 5.4 2.3

5.1 2.1
136 5.1 2.1

5.7 2.1 28 5.5 2.0

81 5.6 2.2

84 5.1 2.2

81 5.6 2.2 84 5.1

11 5.8 3.0 16 4.8

129 5.0 2.3 124 5.1

53 4.9 2.3 55 5.0

33 5.1 2.1 31 5.2

43 4.9 2.4 38 5.2

102 5.1

27 4.3

221 5.2

111 5.4

52 5.1

58 5.0

10

-

N M SD

27 5.2 2.5

18 5.3 2.3

5 5.2 4.0

4 4.8 2.2

11 5.8 3.0

16 4.8 2.2

2.2

2.2

..

2.3 j 190 5.1 2.2 63 4.7 2.4

2.0 1 75 5.1 2.0 33 4.6 2.4

2.6 1 53 5.2 2.2 11 5.1 3.0
2.3 I62 5.2 2.4 19 4.5 2.0

102 5.1 2.2 27 4.3 2.5

88 5.2 2.3 36 5.0 2.3

2.2 88 5.2 2.3 -

2.5 36 5.0 2.3 - -

2.3 224 5.1 2.2 1355 5.2 2.2 90 4.8 2.4

2.3 116 4.9 2.1' 176 5.3 2.2 51 4.9 2.4
'2.3 53 5.1 2.4 189 5.1 2.1 16 5.1 3.2
2.3 55 5.4 2.2 90 5.3 2.3 23 4.6 2.0

I*

- 1183 5.3 2.2 38 4.7 2.7
- 1172 5.1 2.2 . 52 4.9 2.2

183 5.3 2.2 172 5.1 2.2 - -

38 4.7 2.7 52 4.9 2.2 - - -



Table E.14 1977 3-Dialogue Sample. 1971 Posttest Science Career Interest Score

N's, Means and Standard Deviations for SCAT, NO-SCAT and Total Samples

by Grade, Sex and Race

TOTAL

M SD

SCAT

TOtal 192 5.1 2,4

Gr 4 119 6.0 2.5

Gr 5 41 5.4 2.2

Or 6 32 5.0 2.3

Male 92 5.8 2.4

Femal,e 100 5.6 2.5

White 165 5.6 2.4

Minority 21 6.1 2.8

m NO SCAT

-Total 253.4.8 "2.8

Gr 4 108 4.8 2.6

Cr 5 64 5.4 2.8

Gr 6 81 4.4 2,9

Male 129 4.8 2.8

Female 124 4.8 2.8

White 190 4.9 2.8

Minority 63 4,7 2.9

SCAT plus NO SCAT

Total 445 5.2 2.7

Gr 4 227 5.4 2.6

Gr 5 105 5.4 2.6

Gr 6 113 4.6 2.8

Male 221 5.2 2.7

Female 224 5.1 2.1

White 355 5.2 2.6

Minority 90 5,1 3.0

MALE FEMALE WHITE MINORITY

M SD N M SD I N M SD N M SD

92 5.8 2.4 100 5.6 2.5 1165 5.6 2.4 27 6.1 2.8

58 6.2 2.4 61 5.7 2.6 101 5.9 2.5 18 6.1 2.5

19 5.5 2,3 22 5.3 2.2 36 5.1 2.0 5 7.4 3.2

15 4.7 2.1 17 5.4 2.5 1 28 5.1 2.2 4 4.3 3.4

- 1 81 5.7 2.3 11 6.7 3.0

- 1 84 5.5 2.4 16 5.7 2.7

81 5.7 2.3 84 5.5 2,4 -

11 6.7 3.0 16 5.7 2.7 -

129 4,8 2.8 124 4.8 2.8 190 4.9 2.8 63

53 4.7 2.7 55 4.8 2.6 I75 5.0 2.4 33

33 5.4 2.5 31 5.3 3.2 153 5.3 2,7 11

43 4,5 3.1 38 4.3 2.7 I62 4.3 3.1 19

- 102 4.9 2.7' 27

88 4.8 2.8 36

102 4.9 2.7 884.8 2.8 I

27 4.7 3.2 26 4.7 2.8 I

221 5.2 2.7 224 5.1 2.7 1355 5.2 2.6 90 5.1 3.0

111 5.5 2.7 116 5.3 2.6 176 5.5 2.5 51 5.0 3.0

52 5.4 2.4 53 5.3 2.8 89 5.3 2.4 16 6.1 3.4

58 4.5 2.9 55 4.6 2.7 90 4.5 2.8 23 4.7 2.5

- 1183 5.2 2.6 38 5.3 3.2

- - - 1172 5.2 2.7 52 5.0. 2..8

183 5.2 2.6 172 5.2 2.7 I

38 5.3 3.2 52 5.0 2.8 -



Table E.15 1977 3-Dialogue Sample. Results of Analyses of Covariance of
Science Career Interest Scores Using 1977 Posttest as the
Dependent Variable and 1977 Pretest as the Covariate

TYPE OF ANALYSIS

OF COVARIANCE
SOURCE OF

VARIATION Df

Treatment by Grade
by Sex

Covariate 1

Main Effect

Treatment (TR) 1

Grade (GR) 2

Sex 1

Interactions

TR x GR 2

TR x SEX 1

GR x SEX 4-.1
2

TR x GR x SEX 2

Residual 432

Raw Regression Coefficient

Treatment by Grade Covariate
by Race

Main Effect

Treatment (TR)
Grade (GR)
Race (R)

Interactions

TR x GR

TR x R
GR x R

TR x GR x R

Residual

Treatment by Sex
by Race

Level of significance:

1

1

2

1

2

1

2

2

432

Raw Regression Coefficient

Covariate

Main Effect

Treatment (TR)
Sex
Race (R)

Interactions

1

1

1

1

TR x SEX 1

TR x R 1

SEX x R 1

TR x SEX x R 1

Residual 436

Raw Regression Coefficient

* P < -05; ** p .01

- E.16 154

MS

983.67

35.93

F - RATIOS

204.58**

7.473*
20.33 4.23 *

.19 .04

6.16 1.28

1.14 .24

.61 .13

.92 .19

4.81

.660

983.67 208.39**

38.89 8.24 *
20.17 4.27 *
4.91 1.04

4.48 .950
4.31 .912
8.84 1.872

8.68 1.838

4.72

.660

983.67 202.07**

54.79 11.254**
.28 .058

5.33 1.094

.82 .169

2.87 .590
2.97 .610

.11 .023

4.87

.660



Table E.16 1977 3-Dialogue Sample. Adjusted Means of the
Dependent Variable Resulting from the Analyses of
Covariance

Adjusted 1977
Posttest Means

SCAT 6

NO-SCAT 5

MALE 5

FEMALE.. 5

WHITE 5

MINORITY 5

GRADE 4 5

GRADE 5 5

GRADE 6 5
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Table E.17

SCAT

Total

Gr 4

Gr 5

Gr 6

Male

Female

White

Minority

NO SCAT

Total

Gr 4

Gr 5

Gr 6

Male

Female

White

1977 3-Dialogue Sample. 1977 Pretest General Science Interest Score
N's, Means and. Standard Deviations for SCAT, NO-SCAT and Total Samples
by Grade, Sex and Race

TOTAL MALE FEMALE
WHITE

MINORITY
M SO

192 17 4.9 92

119 17 5.1 58

41 16 4.5 19

32 16 4.6 15

92 18 4.6

100 15 4.7

165 17 4.6 81

27 16 6.3 11

Minority

SCAT plus NO SCAT

Total

Gr 4

Gr 5

Gr 6

Male

Female

15,6 White

Minority

253 16 5.5 29

108 15 5.3 53

64 15 5.8 33

81 16 5.5 43

129 16 6.0

124 15 4.9

190 16 5.2 02

63 14 6.4 27

M SD N M SD I N

18 4.6 100 15 4.7 1165

19 4.2 61 14 4.9 101
17 4.8 22 16 4.3 36
16 5.4 17 16 4.0 28

81

84

18 4.2 84 15 4.6

18 7.5 16 15 5.1

16 6.0 124 15 4.9

16 6.0 55 15 4.4

16 6.5 31 -14 5.0

17 5.8 38 16 5.3

M SD N M SD

17 4.6 27 16 6.3

17 5.0 18 16 5.5

17 3.5 5 14 9.0
16 4.4 4 17 7.1

18 4.2 11 18 7.5

15 4.6 16 15 5.1

190 16 5.2 63 14 6.4

175 16 4.8 33 14 6.0
I 53 15 5.1 11 13 8.8

162 16 5.7 19 17 5.2

102 17 5.5 27 14 7.2

88 15 4.5 36 15 5.8

17 5.5 88 15 4.5 I -

14 7.2 36 15 5.8 I -

445 16 5.3 21 17 5.5 224 15 4.8

227 16 5.2 11 18 5.3 116 15 4.7
105 15 5.4 52 16 5.9 53 15 4.8
113 16 5.3 58 17 5.6 55 16 4.9

221 17 5.5
-

224 15 4.8
-

1 355 16 4.9 90 15 6.4

176 17 4.9 51 15 5.9
89 16 4.6 16 13 8.5
90 16 5.3 23 17 5.4

1183 17 5.0 38 15 7.4

1172 15 4.5 52 15 5.6.
355 16 4.9 83 17 5.0 172 15 4.5 - -
90 15 6.4' 38 15 7.4 52 15 5.6 -
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Table E.18
1977 3-DialotILSILnle.

1917 Posttest General Science Interest Score
Ws, Means and Standard Deviations fOr SCAT, MD-SCAT and Total Samples
by Grade, Sex and Race

TOTAL

N M SD

SCAT

Total 192 17 5.9

Gr 4 119 18 6.1

Gr 5 41 17 4.9

Gr 6 32 16 5.9

Male 92 18 5.3

Female 100 16 6.2

White 165 17 5.5

Minority 27 17 7.7

NO SCAT

Total 253 15 6.9

Gr 4 108 15 6.4

Gr 5 64 16 6.7

Gr 6 81 14 7.8

Male 129 16 7.3

Female 124 14 6.4

White 190 15 6.8

Minority 63 14 7.4

SCAT plus NO SCAT

Total 445 16 6.6

Gr 4 227 16 6.4

Gr 5 105 16 6.1

Gr 6 113 15 7.3

Male 221 17 6.6

Female 224 15 6.4

White 355 16. 6.3

Minority 90 15 7.6

1 5J

MALE FEMALE WHITE
MINORITY

M SD N M SD I N M SD N M SO

92 18 5.3 100 16 6.2 1165 17 5.5 27 17 7.7

58 19 5.4 61 16 6.6 101 18 6.0 18 17 7.119 18 4,3 22 16 5.4 36 17 4.5 5 19 7.615 16 5,6 17 16 6.3 28 16 5.0 4 14 11.5

181 18 5.1 11 20 6.5
- 184 17 5.8 16 15 8.0

81 18 5.1 84 17 5.8

11 20 6.5 16 15 8.0 410 IN

129 16 7.3 124 14 6.4 190 15 6.8 63 14 7.4

53 16 6.7 55 14 5.9 175 16 5.9 33 13 7.2
33 16 7.1 31 15 6.2 i 53 16 6.3 11 13 8.3
43 15 8.2 38 14 7,4 1 62 14 7.9 19 16 7.3

ob

102 16 7.1 27 14 7.9
-

- 88 14 6.1 36 14 7.1

102 16 7.1 88 14 6.1

27 14 7.9 36 14 7.2

221 17 6.6 224 15 6.4 1355 16 6.3 90 15 7.6

111 18 6,2 116 15 6.4 176 17 6.0 51 14 7.3
52 17 6.2 53 15 5.9 89 16 5.6 16 15 8.358 15 7.6 55 15 7.1 90 15 7.2 23 16 7.9

1 183 17 6.4 38 16 7.9

1 172 15 6,1 52 14 7.4

183 17 6.4 172 15 6.1 ./ VA

38 16 7.9 52 14 7.4 I -

1 5



Table E.19 1977 3-Dialogue Sample. Results of Analyses of Covariance of
General Science Interest Scores Using 1977 Posttest as the
Dependent Variable aiid 1977 Pretest as the Covariate

TYPE OF ANALYSIS

OF COVARIANCE
SOURCE OF

VARIATION Df MS F - RATIOS

Treatment by Grade
by Sex

Covariate 1 5070.17 162.13**

Main Effect

Treatment (TR) 1 266.43 8.52 *
Grade (GR) 2 101.41 3.243*
Sex 1 29.58 .946

Interactions

TR x GR 2 13.96 .447
TR x SEX 1 13.51 .432

GR x SEX 2 3.02 .096

1TR x GR x SEX 4. 28.68 .917

Residual 432 31.27

Raw Regression Coefficient .643

Treatment by Grade Covariate 1 5070.17 163.45**
1)3, Race

Main Effect

Treatment (TR) 1

Grade (GR) 2

249.92

101.32 83.025676**

Race (R) 1 .90 .029

Interactions

TR x GR 2 14.16 .457

TR x R 1 4.35 .140

GR x R 2 30.90 .996.

TR x GR x R 2 75.27 2.426

Residual 432 31.02

Raw Regression Coefficient .643

Treatment by Sex
by Race

Covariate 1 5070.17 160.75**

Main Effect

Treatment (TR) 1 343.52 10.892**
Sex 1 29.07 .922

Race (R) 1 .55 .018

Interactions

TR x SEX 1 6.48 .206

TR x R 1 .95 .030

SEX x R 1 16.78 .532

TR x SEX x R 1 . 37.37 1.185

Residual 436 31.54

Raw Regression Coefficient .643

Level of significance: * p < .05; ** .01

E.20 160



Table E.20 4 1977 3-Dialogue Sample. Adjusted Means of the
Dependent Variable Resulting from the Analyses
-g,Covariance

Adjusted 1977
Posttest Means

SCAT 17

NO-SCAT 15

MALE 16

FEMALE 16

WHITE 16

MINORITY 16

GRADE 4 16

GRADE 5 17

GRADE 6 15
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lable E.21

162
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UI

4-

I
44 '

I '11,4.

it

4.

1977 3-Dialogue Sample. 1977 Pretest Interest in SCAT Careers ScoreN's, Means and Standard Deviations for SCAT, NO-SCAT and Total Samplesby Grade, Sex and Race

101k
MALE

FEMALE
WHITE

MINORITY
M SD N M N M Sn N M SD N M SD

192 5.6 3.2 92 5.6 3.5 100 5.5 2.9 1 165 5,4 3.2 27 6.7 3.3
119 5.7 3.2

41 5.4 3.5

32 5.4 2.9

92 5.6 3.5

100 5.5 2.9

165 5.4 3.2

27 6.7 3.3

/51 5.3 3.5

108 5,7 1,5

64 5.2 1.7

el

12'1 5./ 1,8

1:4 5,1 1,3

190 4,8 3,4

61 6.5 1.8

445 5,4 . 4

727 5.7 1,4

105 5,3 3.6

111 5,0 1,2

221 5,4 3,6

??4 5,4 1,1

155 5,1 3.3

10 6,6 3.6

58 5.4 3.5 61 5.9 2.9 101 5.5 3.2 18 6.' 2.919 6.2 1.8 22 4.7 3.1 36 5,2 3.3 5 6.8 4.815 5.7 3.2 17 5.2 2.E 28 5.2 2.7 4 7.3 4.0

- 181 5.3 3,4 11 8.1 3.0
- I 84 5.5 2.9 16 5.8 3.2

81 5.3 3.4 84 5.5 2.9 -

11 8.1 3.0 16 5.8 3.2 -

129 5.2 3.8 124 5.3 3.3 190 4,8 3.4 63 6.5 3.8

53 5.4 3.7 55 5.4 3,4 75 5.1 3.3 33 7.0 3,733 5.3 4.3 31 5.2 3.0 53 5.2 3.7 11 5.5 4.2
43 4.9 3.!, 38 4.6 3.3 62 4.3 3.1 19 6.3 J.7

- 102 4.9 3.6 27 6.3 4.2
- 88 4.8 3.1 36 6.7 3.5

102 4.9 3.6 88 4.8 3.1 I -
27 6.3 4.2 36 6.7 3.5 I - M.

22; 5.4 3.6 224 5.4 3.1 1 355 5.1 3.3 90 6.6 3.6

Mil 5.4 3.6 116 5.9 3.1 176 5.3 3.3 ..J1 6.9 3.4
5L 5.6 4,1 53 5.0 3.0 89 5.2 3.5 16 5.9 4,2
54; 5.1 3.3 55 4.8 3.2 90 4.6 3.0 23 6.5 3.7

- 183 5.1 3.5 38 6,8 3.9- - . .
- 172 5,1 3.0 52 6,4 3.4

183 5.1 3.5 172 5,1 3.0

38 6.8 3.9 52 6.4 3.4
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Table .E..22 1977 3-Dialogue Sample. 1977 Posttest Interest in SCAT Careers Score
N's, Means and Standard

Deviations for SCAT, NO-SCAT and Total Samples
by Grade, Sex and Race

TOTAL

N M SD

SCAT

Total
192 5.7 3.4

Gr 4
119 5.8 3.6

Gr 5
41 5.7 3.0

Gr 6
32 5.3 3,5

Male
92 5.6 3.9

Female
100 5.7 3.0

White
165 5.6 3.4

Minority
27 6.2 3.6

NO SCAT

Total 253 4.4 3.7

Gr 4 108 4.6 3.6

Cr 5 64 4.6 3.9

Gr 6 81 3.8 3.9

Male 129 4.2 3.9

Female 124 4.5 3.6

White 190 4.1 3.5

Minority 63 5.2 4.4

SCAT plus NO SCA1

Total 445 4.9 3.7

Gr 4 227 5.2 3.6

Gr 5 105 5.0 3.6

Gr 6 113 4.3 3.8

Male 221 4.8 3.9

Female 224 5.1 3.4

White. 355 4.8 3.5

Minority 90 5.5 4.2

161

MALE FEMALE WHITE MINORITY

N 'M SD N M SD I N M SD N M SD

92 5,6 3.9 100 5.7 3.0 X165 5.6 3.4 27 6.2 3.6

58 5.7 4.0 61 5.8 3.1 1101 5.6 3.6 18 6,6 3.4
19 5.3 3.8 22 6.1 2.3 136 5.7 3.1 5 5.8 3.3

15 5.7 3.9 17 4.9 3,2 i 28 5.4 3.2 4 4.8 5.6

- - - 81 5.4 3.8 11 7.7 3.8

184 5.9 2.9 16 5.1 3,2

81 5.4 3.8 84 5.9 2.9 - PE,

11 7.7 3.8 16 5.1 3.2 1 - AI I.. GS

129 4.2 3.9 124 4.5 3.6 1190 4.1 3.5 63 5.2 4.4

53 4.5 3.6 55 4.8 3.6 175 4.4 3.3 33 5.2 4.2

33 5.1 4.5 31 4.0 2.9 1 53 4.8 3.9 11 3.6 3.8
43 3.2 3.5 38 4.5 4.2 162 3.1 3,2 19 6.2 4.9

- - - 102 4.1 3.8 27 4.7 4.3
- - 88 4.1 3.1 36 5.6 4,5

102 4.1 3.8 88 4.1 3.1 - - - - -

27 4.7 4.3 36 5.6 4.5 -
..

- .

221 4.8 3.9 224 5.1 3.4 1355 4.8 3.5 90 5.5 4.2

111 5., 3.8

52 5.2 4.2

58 3.9 3.7

116 5.3 3.4 X176 5.1 3.5 51 5.7 4.0

53 4.9 2.8 189 5.1 3.6 15 4.3 3.7

55 4.7 3.9 90 3.8 3.4 23 5.9 4.9

- 183 4.7 3.8 38 5.6 4,3

- 1172 4.9 3.1 52 5.5 4.1

183 4.7 3.8 172 4.9 3.1 -

165-38 5.6 4.3 52 5.5 4.1 -



Table E.23 1977 3-Dialogue Sample. Results of Analysis of Covariance of
1977 Posttest as the

as the Covariate

Interest in SCAT Careers Scores Using
Dependent Variable and 1.977 Pretest

TYPE OF ANALYSIS SOURCE OF
OF COVARIANCE VARIATION Df MS F - RATIOS

Treatment by Grade
by Sex

Covariate 1 1757.90 191.99**

Main Effect

Treatment (TR) 1 125.32 13.687**
Grade (GR) 2 6.09 .665
Sex 1 3.15 .344

Interactions

TR x GR 2 .11 .012

TR x SEX 1 .47 .051

GR x SEX 2 9.82 1.073

TR x GR x SEX 2 33.93 3.705*

Residual 432 9.16

Raw Regression Coefficient .587

Treatment by Grade
by Race

Covariate 1 1757.90 191.78**

Main Effect

Treatment (TR) 1 124.65 13.599**
Grade (GR) 2 6.19 .675

Race (R) 1 .10 .011

Interactions

TR x GR 2 .34 .038

TR x R 1 1.05 .114

GR x R 2 21.15 2.307

TR x GR-.x R 2 20.50 2.236

Residual 432 9.17

Raw Regression Coefficient .587

Treatment by Sex
by Race

Covariate 1 1757.90 190.20**

Main Effect

Treatment (TR) 1 137.23 14.848**

Sex 1 3.25 .352

Race (R) 1 .01 .001

Interactions

TR x SEX 1 .01 .002

TR x R 1 2.56 .276

SEX x R 1 .16 .018

TR x SEX x R 1 22.96 2.484

Residual 436 9.24

Level of significance:

Raw Regression Coefficient

* p < .05; ** p .01

- E.24 166
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Table E.24 1977 3- Dialogue. Sample. Adjusted Means of the
Dependent Variable Resulting from the Analyses
of Covariance

Adjusted 1977
Posttest Means

SCAT 6

NO-SCAT 4

MALE 5

FEMALE 5

WHITE 5

MINORITY 5

GRADE 4 5

GRADE 5 5

GRADE 6 5



APPENDIX F

Numbers and Percentages of Students Choosing Careers in the
ifferert Sden,:e Categories on Pretest 1976 for the 1976
3-D:alogue Sample and on pretest 1977Jor the 1977 3-Dialogue
Sample

Table F.1 Numbers and Percentages of Students Choosing
Careers in the Different Science Categories

168



Table F.1

Biological Sciences

Female

1976 3-Dialogue Sample and 1977 3-Dialogue Sample.
Numbers and Percentages of Students Choosing Careers
in the Different Science Categories at Pretest

Male White Nonwhite
Biologist 10 52.6 4 36.4 12 44.4 2 66.7
Botanist 1 5.3 0 0.0 1 3.7 0 0.0
Ecologist 0 0.0 1 9.1 1 3.7 0 0.0
Geneti ist 1 5.3 0 0.0 1 3.7 0 0.0
Herpetologist 1 5.3 0 0.0 1 3.7 0 0.0
Ichtn,'Aogist 1 5.3 1 9.1 1 3.7 1 33.3
Pa-icntologist 0 0.0 2 18.2 2 7.4 0 0.0
7c.-1list 5 26.3 3 27.3 8 29.6 0 0.0

19 100% 11 100% 27 100% 3 100%

Earth Sciences

Geologist 0 0.0 3 42.9 3 42.9 0 0.0
Oceanographer 2 100.0 4 57.1 4 57.1 2 100.0

2 100% 7 100% 7 100% 2 100%

Engineering

Architect 6 85.7 7 36.8 8 53.3 5 45.5
Engineer 1 14.3 12 63.2 7 46.7 6 54.5

7 100% 19 100% 15 100% 11 100%

Health Sciences

Dentist 3 1.7 9 13.0 12 6.9 0 0.0
Doctor 65 36.5 42 60.9 63 36.2 44 60.3
Lab Technician 1 0.6 1 1.4 2 1.1 0 0.0
Nurse 60 33.7 0 0.0 41 23.6 19 26.0
Optician 1 0.6 '0 0.0 1 0.6 0 0.0
Paramedic .0 0.0 2 2.9 2 1.1 0 0.0
Pathologist 1 0.6 0 0.0 1 0.6 0 0.0
Pharmacist . 1 0.6 0 0.0 1 0.6 0 0.0
Physical Therapist 1 0.6 0 0.0 1 0.6 0 0.0
Veterinarian 45 25.3 15 21.7 50 28.7 10 13.7

178 100% 69 100% 174 100% 73 100%



Mathematics

Female Male White Nonwhite
Computer programmer 3 75.0 3 60.0 3 60.0 3 75.0
Mathematician 1 25.0 2 40.0 2 40.0 1 25.0

4 100% 5 100% 5 100% 4 100%

Physics

Physicist 1 25.0 3 9.7 3 10.3 1 16.7
Space Scientist 3 75.0 28 90.3 26 89.7 5 83.3

4 100% 31 100% 29100% 6 100%

Social Sciences

Archeologist 8 88..9 5 71.4 13 86.7 0 0.0
Egyptologist 0 0.0 1 14.3 1 6.7 0 0.0
Psychologist 1 11.1 1 14.3 1 6.7 1 100.0

9 100% 7 100% 15 100% 1 100%
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APPENDIX G

Results of Analyses of Covariance of Career Maturity Scores
for the 1976-77 6-Dialoque Sample

Tables G.1-2

Table G.3

Table G.4

Means and Standard Deviations of 1976
Pretest and 1977 Posttest by Treatment
Group, Grade, Sex and Race

Results (F-Ratios) of Analyses of Covariance

Adjusted Means Resulting from Analyses of
Covariance



Table G.1 6-Dialogue Sample. 1976 Pretest Career Maturity Score

N's, Means and Standard Deviations for SCAT, NO-SCAT and

Total Samples by Grade, Sex and Race

TOTAL

N M SD

SCAT

Total 176 27 5.4

Gr 4 83 26 4.4

Gr 5 93 27 6.1

MALE FEMALE WHITE MINORITY

N M SD N M SD I N M SD N M SD

94 27 5.2 82 26 5.6 127 27 5.1 49 26 6.0

40 26 4.1 43 25 4.7 j 58 26 4.2 25 25 4.8
54 28 5.8 39 27 6.4 69 28 5.7 24 27 7.1

Male 94 , 27 5.2
65 28 4.9 29 26 5.7Female 82 26' 5.6
62 27 5.3. 20 25 6.6

White 127 27 5.1 65 28 4.9 62 27 5.3 - - -
Minority 49 26 6.0 29 26, 5.7 20 25 6.6

1

- .. . -
9' NO SCAT

Total 109 26 5.9 35 25 6.2 74 26 5.8 75 26 5.6 34 24 6.4

Gr 4 50 25 4.6 18 25 5.1 32 25 4.4 133 8 4.2 17 25 5.5
Gr 5 59 26 6.8 17 25 7.3 42 27 6.5 142 27 6.4 17 24 7.4

Male
35 25 6.2

22 26 4.9 13 23 7.8'Female
74 26 5.8

53 26 5.9 21 25 5.5

White 75 26 5.6 22 26 4.9 53 26 5.9 1
.

Minority 34 24 6.4 13 23 7.8 21 25 5.5 1 -
.

-
.. .

SCEslus NO SCAT

Total 285 26 5.6 129 27 5.6 156 26 . 7 1202 27 5.3 83 25 6.2
I

Gr 4 133 25 4.5 58 26 4.4 75 25 4.6 1 91 26 4.2 42 25 5.0
Gr 5 152 27' 6.4 , 71 27 6.3 81 27 6.5 1111 27 6.0 41 26 7.2

I

Male
129 27 5.6 - - - - 1 87 27 4.9 42 25 6.4Female
156 26 5.7 - - - - 1115 26 5.6 41 25 6.0

I

White 202 27 5.3 87 27 4.9 115 26 5.6 1 -

Minority 83 25 6.2 42 25 6.4 41 25 6.0 1 -
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Table G.2
6-Dialogue Sample. 1977 Posttest

Career Maturity Score
N's, Means and

Standard Deviations for SCAT, g0-SCAT and
Total Samples by Grade, Sex and Race

SCAT

TOTAL MALE
FEMALE

WHITE

M SD N M SD N M SD I N M SD

Total
176 29 7.3 94 29 7.4 82 29 7.3 127 29 7.1

Gr 4
83 28 8.3 40 28 8.0 43 28 8.1 ,58 28 8.8Gr 5
93 30 6.2 54 29 7.0 39 31 4.8 69 30 5.2

Male
94 29 7.4

65 30 7.2
Female

82 29 7.3
Ma

62 29 7.1

White
127 29 7.1 65 30 7,2 ,62 29 7,1 -Minority 49 28 7.7 29 27 7,7 20 28 7.7 -F NO SCAT

Total

Gr 4

Gr 5

Male

Female

White

Minority

109 31 8.8 35 29 9.2 74 32

50 30 7.9 18 30 7.2 32 30
59 31 9.6 17 28 11.1 42 32

8.6 li 75

8.4 133

8.7 1 42

35. 29 9.2 - - -

74 32 8.6 .

-

75 32 7.7 22 30 8.4 53 33 7.3 I

34 28 10,4 13 27 10.6 21 28 10.6 I

SCAT plus NO SCAT

Total 285 30 7.9

Gr 4 133 29 8.2
Gr -.) 152 30 7.7

Male
129

Female
156

White 202

114 Minority 83

32 7.7

31 6.5

32 8.6

22 30 8.4

53 33 1,3

- ..

- -

-
- ..

MINORITY

N M SD

49 28 7.7

25 27 7.1

24 29 8.3

29 27 7.7

20 28 7.7

34 28 10,4

17 28 9,8

17 28 11.3

13 27 10.6

21 28 10.6

129 29 7.9 156 30 8O 1202 30 7.4 83 28 8.9
58 29 7.7 75 29 8.6 91 29 8.1 42 27 8.271 29 8.1 81 32 7.1 111 31 6.7 41 28 9.5

29 7.9 - - - 187 30 7.5 4230 8.0 - - *1 I%

- 1115 31 7.4 41

30 7.4 87 30 7.5 115 31 7.4 -
28 3.9 42 27 8.6 41 28 9.2

27 8.6

28 9.2

175



.'2147a24r te.,,uif. of ."..1A1..ce, of Covariance of Career
$0,Awrt!), 7N1.4,,Ire'> 117' '0%T.".t 3C 'he ,^t pendent Variable

v.vv"t..%1 a. It'1' oilIctt!.

. t. t",
0.0t iid,,

r t

4.772*

1.C98

.335

7, S?',6

57.47**

! 0

4 ... RSO

3.236

-!%

.366

1.272
rn.

1.5:8



Table G.4 6-Dialogue Sample. Adjusted Means of the
Dependent Variable Resulting from the Analyses
of Covariance

Adjusted 1977
Posttest Means

SCAT 29

NO-SCAT 31

MALL 29

FEMALE 30

WHITE 30

MINORITY 28

GRADE 4 29

GRADE 5 30

177
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APPENDIX H

Percentages of Students Scoring High/Low on Knowledge and
Math Competency Who Chose Science Careers for the 1976-77
6-Dialogue Sample

Table H.1 Percentages of High/Low Scorers on
Knowledge about Science Careers and
Math Competency Who Chose Science
Careers
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I
1

17s

laole H.1

HIGH SCORES

1976-1977 6-dialogue Sample, Percentages of High/Low Scorers in

Knowledge About Scientists or Math Competency Who Chose A Science

or Science-Related Career

Pretest 76 Posttest 76 Pretest 77 Posttest 17

%SCAT %NOSCAT SCAT %NOSCAT %SCAT %NOSCAT %SCAT %NOSCAT

ITBS Concepts

4th Grade 41,7 45.5 41.7 45.5 44.1 70.0 41.2 70.0
5th Grade 51.5 - 48.5 - 60.0 - 58.1

ITBS Problem Solving

4th Grade 32.4 50.0 29.4 50.0 36.4 50.0 37.5 62.5
5th Grade 53.3 53.3 - 48.1 39.3

Knowledge about Scientists

4th Grade

5th Grade

LOW SCORES

54.3 44.4 44.4 29.6 53.3 57.1 50.0 54.5
51.2 47.4 52.2 53.3 60.0 63.6 E7.5 54.5

ITBS Concepts

4th Grade 27,8 31.3 44.4 18.7 37,5 43.7 41.2 40.0
5th Grade 14,8 29.6 - 44.4 - 46.2 -

ITBS "roblem Solving

4th Grade 11.8 36.4 35.3 18.2 33.3 45.5 41.2 45.5
5th Grade 36.0 - 44.0 - 64.0 - 58.3 -

Knowledge about Scientists

4th Grade

5th Grade

25.0 36.4 40.9 36.4 22.2 44,4 31.6 38.9
36.4 18.2 22.2 35.5 45.5 35.3 44.4 50.6
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APPENDIX I

Results IBS Mathematics Correlations for the 6-Dialogue Sample

Table 1.1 Correlations of ITBS Math Concepts Scores
with Knowledge Test Scores, Interest Test
Scores and Career Maturity Scores

Table 1.2 ?.orrelations of ITBS Math Problem Solving

Y:ores with Knowledge Test Scores, Interest
lest Scores and Career Maturity Scores



Taule I.1 1976-77 6-Dialogue Sample. Correlations of ITBS Math Concepts
With Knowledge about Science Careers, Interest in Science as a
Career and Career Maturity

Knowledge About Science Careers

1976 1977

Pretest Posttest Pretest Posttest

4th Grade Total .38** .46** .33** .42**
5th Grade Total .27** .43** .28** .41**
4th Grade SCAT .39** .46** .33** .37**
5th Grade SCAT .52** .47** .48** .51**
4th Grade No-SCAT .35** .41** .29* .50**
5th Grade go-SCAT

Science Career Choice

4th Grade Total -.10 -... .03 .09
5th Grade Total -.15* -.05 .15 .14
4th Grade SCAT -.10 .02 .04 .08
5th Grade SCAT -.21 -.06 -.05 .04
"Ith Gra:e No -SCI -.12 -.17 .07 .12
CAI Gra;:e No-SCAT -

Science Career Interest

- .06 .104th Gcie Total
''-'1 Grad' lotal - - .17* .20**
413. Grade SCAT - .10 .14
5th Grade. SCAT .29** .18*
4th Grade No-cCAT - - .01 .06
5tI Cede No-SCAT

Interest In SCAT Carears

.13 .094th Grade Total
Lth Grade Total .26** .25**
4th Grade SCAT .13 .09

5to Grade SCAT -.03 .06

4t- Grade No-SC2T .20 .34

5to Grade No-SCAT

Career Maturity

4th Grade Total .18* .36**
5th Grade Total
4th Grade SCAT
5th Grade SCAT
Lth Grade No-SCAT

.22**

.22*

.44**

.06

.05

.39**

.49**

.37**

5th Grade No-SCAT

* p < .0s; ** p --, .01

- I.1 -
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Table 1.2 1976-77 6-Dialogue Sample. Correlations of ITBS Math Problem
Solving with Knowledge about Science Careers, Interest in
Science as a Career and Career Maturity

Knowledge About Science Careers

1976 1977

Pretest Posttest Pretest Posttest

4th Grade Total .30** .47** .33** .38**

5th Grade Total .26** .43** .28** .41**

4th Grade SCAT .33** .49** .32** .37**

5th Grade SCAT .50** .48** .49** .52**

4th Grade No-SCAT .24** .43** .34** .40**

5th Grade No-SCAT

Science Career Choice

4th Grade Total -.08 -.01 .03 .10

5th Grade Total -.11 -.04 .11 .13

4th Grade SCAT -.10 .04 .01 .08

5th Grade SCAT -.10 -.05 -.17 -.12

4th Grade No-SCAT -.06 -.12 .10 .16

5th Grade No-SCAT

Science Career Interest

4th Grade Total -.01 .02

5th Grade Total .13 .17*
4th Grade SCAT .03 .08
5th Grade SCAT .15 .05

4th Grade No-SCAT -.08 -.09
5th Grade No-SCAT

Interest In SCAT Careers

4th Grade Total -.06 .10

5th Grade Total .28** .07

4th Grade SCAT -.03 .18

5th Grade SCAT -.04 -.12

4th Grade No-SCAT -.17 -.14
5th Grade No-SCAT

Career Maturity

4th Grade Total .17* .36**

r,th Grade Total .19** .06

4th Grade SCAT .18* - .38**

5th Grade SCAT .36** .53**

4th Grade No-').:AT .11 .38**

5th Grade No-SCAT

* p < .05; ** p <.01

- .1.2 -183


